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1.0  Foreword 


The  Heat  Treating  Network  (HTN)  HOTLINE  required  the  TRP  award  to  develop  the 
procedure  and  infrastructure  to  meet  anticipated  demand  of  a  national  hotline  and  maintain  a  high 
level  of  quality  service  to  clients.  This  was  to  be  accomplished  through  the  following  objectives: 


1.1 

Develop  people  and  procedures  which  will  effectively  serve  customer 
expectations  with  timely  information. 

1.2 

Develop  the  infirastructure  (communications  and  computers)  to  efficiently 
serve  customer  expectations. 

1.3 

Develop  and  track  measurements  to  justify  the  HOTLINE’S  productive 
work  results. 

2.0  Summary 

In  order  to  take  a  regional  information  source  for  heat  treating  and  expand  it  to  a  national 
information  center,  all  of  the  stated  objectives  were  met.  The  staff  of  HTN  have  been  trained  and 
procedures  have  been  developed  to  answer  callers  requests  for  assistance  in  a  timely  manner. 
Sufficient  computer  hardware  and  software  have  been  purchased  to  facilitate  the  information 
center.  A  system  to  measure  the  effectiveness  of  hte  Hotline  has  been  developed  as  well  as  a 
means  of  desiminating  the  information  to  the  metalworking  industry  at  large. 

3.0  Introduction 

The  Heat  Treating  Network’s  HOTLINE  was  developed  in  response  to  the  immediate 
technical  needs  of  commercial  heat  treaters  and  users  of  heat  treating.  The  original  HOTLINE 
was  a  regional  (state  of  Ohio)  communications  network.  The  HOTLINE’S  purpose  is  to  provide 
responsive  (real  time)  solutions  to  short  term  problems.  Specifically,  problems  which  can 
primarily  be  solved  without  requiring  face  to  face  interaction.  This  may  include  names  of 
suppliers,  contacts  for  parts  and  services  and  other  customer  needs.  This  project  expanded  the 
existing  HOTLINE  into  a  National  Hotline  Information  Center.  It  includes  computer  hardware 
and  software  upgrades,  and  also  includes  marketing  efforts  to  promote  this  service  to  the 
metalworking  industry.  The  goal  was  to  make  the  HOTLINE  the  recognized  focal  point  for 
solving  problems  and  addressing  the  technology  needs  of  the  field  of  heat  treating  for  the 
metalworking  industry  in  the  United  States. 
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4.0  Methods,  Assumptions,  and  Procedures 


4.1  TASK 
4.1.1 


4.1.2 


TASK  HEADING 

Start  up  plan  (This  includes  development  of  sales 
and  marketing  plan,  operations  plan,  computer 
specifications,  and  technical  resource  plan. 

Assembly  and  installation  of  HOTLINE  TIES 
system. 


4.1.3 


Marketing  and  Dissemination  of  HOTLINE  in  print, 
and  electronic  media. 


4.1.4 


HOTLINE  system  testing  and  operation. 


4.1.5 


Full  Scale  Technology  Deployment. 


4.1.6 


Reporting 


4.2  HOTLINE  TASK  SCHEDULE 


Task 

.  Startup 


Assembly  and  installation  of 
Hotline  system 


Subtask 

Weeks  After 
Contract  Start 

1-10 

a) 

Establish  goals  and  measurements 

completed 

b) 

Complete  operations  plan:  policies,  procedures  (operations,  cost,  time, 
materials,  resources,  return  policies,  warranty) 

completed 

c) 

Establish  computer  specifications  (database,  resource,  and  hotline 
tracking). 

completed 

d) 

Establish  communication  specs  (phone,  modems) 

completed 

e) 

Establish  marketing  plan 

completed 

f) 

Establish  sales  plan 

completed 

g) 

Establish  technical  resource  plan. 

completed 

h) 

Hire  human  resources  (If  necessary) 

completed 

I) 

HTN  Survey 

completed 

8-40 

a) 

Select  &  purchase  reference  materials 

completed 

b) 

Select  &  purchase  computer  system 

completed 

c) 

Select  and  purchase  communication  system 

completed 

d) 

Recruit  Technical,  Information,  Economic  Resources 

completed 

e) 

Train  personnel  about  computer  and  communication  systems 

completed 

f)  Debug  and  preliminary  test  of  Hotline  elements  (facilitator,  resources, 

communication  linkages,  database  and  follow  up) 

completed 

g)  Perform  pilot  run  of  Hotline  system 

completed 

20-52 


a)  Review-revise  marketing  plan 

completed 

b)  Develop  sales  strategy  (sell  by  phone,  personal  contact,  word  of  mouth, 

organizations) 

completed 

c)  Develop  cost  data  and  pricing  strategy  ( sell  by  call,  monthly 

subscription,  block  of  calls,  free  initial  Hotline,  discounts,  etc.) 

completed 

d)  Select  and  contact  marketing  sources  (magazines,  videos,  TV,  Radio 

interviews,  newspapers) 

completed 

5.0 


Results  and  Discussion 


5.1  Progress  and  Plans 

As  previously  reported,  HTN  has  successfully  completed  the  start  up  task 
(3.1)  with  Ae  exception  of  hiring  additional  personnel.  Hiring  of  additional 
personnel  will  be  postponed  until  needed.  At  this  point,  the  valuable  “in-kind” 
assistance  of  the  HTN  membership  coupled  with  the  expertise  of  HTN’ s  staff  is 
meeting  all  requirements  of  the  users.  The  survey  of  all  of  the  users  of  the 
HOTLINE  is  ongoing  and  as  previously  reported,  a  survey  of  each  service  is  sent 
out  at  the  completion  of  each  HOTLINE  request.  To  date,  the  response  to  these 
surveys  have  been  favorable  (see  attached  Appendix  A).  These  surveys  will 
determine  the  effectiveness  of  the  HOTLINE  in  answering  the  needs  of  the  users 
and  will  give  HTN  the  information  needed  to  make  any  adjustments  to  the  service 
to  meet  these  needs. 

As  previously  reported,  HTN  has  selected,  purchased,  and  upgraded  the 
computer  system  to  be  used  in  the  T.I.E.S.  system  (3.2).  Evaluation,  purchase, 
and  installation  of  the  needed  software  has  been  completed.  The  communications 
equipment  have  been  upgraded  and  an  Internet  address  has  been  established.  To 
afford  the  ability  of  accessing  the  system  while  off  site,  a  lap  top  computer  has 
been  purchased  as  well  as  the  software  Norton’s  PC  Anywhere.  Additionally,  a 
color  scanner  was  purchased  to  enable  electronic  filing  of  the  answer  to  a  request, 
which  may  include  metallurgical  photomicrographs. 

The  linkage  between  the  software  TELEMAGIC  and  HTN’s  9,000  name 
database  and  the  training  of  HTN  staff  has  been  completed.  Incoming  HOTLINE 
requests  are  now  entered  into  a  TELEMAGIC  data  base  at  the  time  of  contact  and 
a  Verification  form  (See  Attached  Appendix  B)  is  faxed  ivithin  minutes  of  the 
initial  contact  to  not  only  verify  the  problem  statement  but  to  also  act  as  a 
disclaimer.  After  completion  of  the  HOTLINE  request  a  Request  for  Help  form  is 
faxed  to  the  user  of  the  service  (See  Attached  Appendix  C),  a  Service 
Questionnaire  form  is  faxed  from  TELEMAGIC  to  determine  the  level  of 
satisfaction  of  the  service  (See  Attached  Appendix  D)  as  well  as  inform  the  first 
time  user  that  there  will  be  a  charge  for  any  additional  requests. 

The  marketing  of  the  HOTLINE  (3.3)  continues  in  the  heat  treating 
industry’s  two  primary  trade  journals.  Metal  Heat  Treating  and  Industrial 
Heating.(See  Attached  Appendix  E)  Beginning  in  the  fall  of  1995  advertisements 
will  be  placed  in  Manufacturing  Engineering  and  Modern  Machine  Shop,  both 
well  read  and  respected  trade  journals  in  the  field  of  machining.  These 
advertisements  will  be  run  and  monitored  for  their  effectiveness  in  reaching  the 
target  market  of  heat  treating  users  on  a  national  level. 
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5.2  New  Services  and  Changes  in  Operation 

An  improvement  and  change  to  the  operation  (3.4)  is  the  addition  of  a 
scanner  which  will  enable  HTN  to  minimize  the  need  for  “paper”  files  in 
mflintflining  the  HOTLINE  as  well  as  make  accessing  the  historic  information 
more  efficient.  In  addition,  a  system  for  capturing  the  information  contributed  by 
HTN  members  to  requests  is  being  developed.  Currently,  follow  up  phone  calls  to 
those  participating  members  are  made  and  the  information  is  verbally 
communicated,  then  entered  into  TELEMAGIC.  The  new  procedure  will  be  a 
request  for  reporting  faxed  from  TELEMAGIC  and  then  scanned  into  the  request 
file  when  returned  firom  the  participating  member. 

Additionally,  HTN’s  HOTLINE  will  leverage  our  proficiency  by 
cooperating  with  ASM-Heat  Treating  Society  in  developing  a  heat  treating 
answers  bulletin  board.  ASM  has  an  existing  bulletin  board  and  HTN  will  supply 
the  expertise,  through  the  HOTLINE  system,  which  -will  be  a  further  technology 
deployment  to  the  heat  treating  industry. 

5.3  New  Activities,  Accomplishments,  or  Developments: 

Technology  deployment  (3.5)  continues  through  Executive  Summaries  to 
HTN  members  (See  Attached  Appendbc  F)  as  well  as  publishing  of  selected 
Technical  HOTLINE  requests  in  the  technical  trade  journal  Metal  Heat  Treating 
(See  Attached  Appendbc  G).  In  addition,  HTN  will  continue  to  revise  and 
enhance  the  reporting  documentation  generated  by  TELEMAGIC.  These  activities 
will  be  ongoing  throughout  the  life  of  this  program. 
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6.0 


Conclusions 


Based  upon  the  deliverables  stated  in  the  original  proposal  and  the  Statement  of 
Work,  the  contractor  has  successfully  performed  and  completed  all  of  the  tasks  outlined 
below: 


6. 1  Developed  and  provided  an  advanced  procedure  using  T.I.E.  S .  method  to 
effectively  receive,  screen,  address,  and  track  HOTLINE  requests  on  a 
national  level.  It  has  been  developed  to  cover  up  to  25  calls  per  month. 

6.2  Provided  communication  and  computer  based  infrastructure  to  efficiently 
track  and  store  data,  retrieve  information  and  disseminate  the  necessary 
files  and  reports  critical  to  justifying  the  HOTLINE  service. 

6.3  Record,  track  and  measure  the  performance  of  the  HOTLINE  by 
Technical,  Informational,  or  Economic  problem  types  in  addition  to 
demographics  of  the  callers.  (See  Attached  Appendix  H) 

6.4  Provided  technical  reports  to  comply  with  Federal  and  State  reporting 
requirements. 

6.5  Provided  the  necessary  training  to  HOTLINE  facilitators  for  successful 
operation  of  the  T.I.E.S.  system,  as  well  as  the  efficient  use  of  the 
communication  and  computer  based  infrastructure. 

6.6  Demonstrated  to  the  Technical  Project  Manger  through  tests  and  actual 
real  time  operation  a  successful  model  to  receive,  screen,  address  and  track 
HOTLINE  requests. 

6.7  Provided  papers  and  articles  for  technology  deployment,  and  publicity 
purposes.  (See  Attached  Appendix  G) 

6.8  Justified  through  measurements  the  value  of  the  National  HOTLINE  to  the 
heat  treating  industry  and  its  customers.  (See  Attached  Appendix  I) 
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APPENDIX  A 


SERVICE  QUESTIONNAIRES  RECEIVED 


A-l 


flUG_29-i995  12 --21  MECft  ELECTRONICS  INC 


281bL';>iL-D»  I--  “-t 


IITL#252 

ifeaf  Treating  Neoverk 

6600  W.  Spiagufi  Road,  #445 
6600  44130-6318 

216-243-8990  1-800-736-7195 
FAX.  (216)  243-8992 


August  29. 1995 
Andrew  Millncr 

MECA  ELECTRONICS 
459  East  Main  Stxeel 

_  ^  Bcnville.  NJ#  07834 

FAX  (201)  625-1258 


Thaitk  vou  for  taking  advantage  of  the  •FREE  HOTLINE  request  for  help  We  ap^oats^ 

toaS^^vsith^heat  treating preblems  and  to  promote  the  maustiy  by  snanng valuable 

iziTozizuktion.  sund  new  developments* 

In  order  to  mminue  offering  relevant  heat  treating  advice  m  a  limdy  wanner, 

moment  to  complete  the  short  questionnaire  regarding  this  service.  Your  irqmt  wU  help  w  gage 

peifbnnance  and  see  to  the  iteeds  erf  our  aistomeis. 


No. 

No 


HOTLINE  SERVICE  QUESTIONNAIRE 

Was  the  infbnnation  you  received  pertinctit  to  your 
request? 

Was  the lespowe  tuu^around  time^?  Yes 

What  vrould  you  esdnute  the  S  pubu  of  the  answer  you  received? 

<S500 _  <Sl.0O0_iC  <55.000 -  >$5,000. 

Would  you  use  the  HOTLINE  again?  Yes^^;^ 

IVotild  you  thc  HOTLINE  to  others? 

Comments;  - - - - - -  - 


No. 

No 


ftUrjtvtiy.  via^  -frowv _ - ic__^v  i  jU 

•A  minium  Jie  pJ$SO.OOnmU  dunked  to  ncn-FIIN  nteoAen  jerfaturr  HOTl^r^J for  help  «2».  HTN 
Manbert  are  mt  ^  to  tku  Tmmmmn  for  and  me  entlded  to  wdimiud  me  of  the  HOTUNE  rrm« .  A  auote  ruF 

- — - - 2^  ojtd  torn. 


Completed  quesdonnaizes  may  be  £axed  to  Sandy  Caoletti  of  HTN  at  216-243-8992. 


flUQ-29-1995  125 m 


HTN 


332  p.ai 

total  P.01 


A-2 


t  n 


rrv  /T>v  vn  1  n  r  ^ 


o  nni 


iI-95  II :08AM  F£OM  ETOT  ElfC.  PHODPCTS  TO  12162438992 


i'UUl/UUI 


teyHirtty  To:  John  King 


Dito:g/2M5  Timet 


H'l^#256 

16600  W.  Sprague  Road,  #275 
Cleveland,  OWo  44130-6318 
216-243-8990  1-800-736-7195 
SAX  <216)  243-8992 


DATE  Aoiga«e29. 1995 
COKTACT  John  King 
TITLE 

COMPANY  mvnnt  Eng^exiiig  Prodacts 
ADDRESS  2705  Macion  Dzive 
CTIY/STATE/ZIP  Ktaidahrllle.  IN.  46755 
PAK  (219)347-3926 


Tliaiikyottliir  iaklngadvanuge  o£  Ihe  TEREE  HOTLINE  itxpaal  for  hdp  caD  offer.  Wc 
th“op^rtum^a«iat  ySv^ith  your  heat  treating  proHem*  and  to  promote  the  xnousuy  by 

sharing  valuable  infennation  and  nenr  dcvid^xnesits. 


tiinety  manner, -nc  adc  that  you  take 
service.  Your  input  vsill  help  us  gage 

our  petfhmianoR  and  see  fn  the  needs  of  our  nistomeas. 


In.  crdertD  oontinue  offisiing  relevant  heat  tteatir^  advice  in  a 
amcment  to  complete  the  diost  questionnaire  regairiing  this 


nOTLlNE  SCBVICE  QinSSTIONNAlBE 


No. 


Was  the  information  you  received  pertinent  to  your 
request? 


Yes 


Yes 


il 

X 


«  Was  the  zesponfie  tum-azoimd  tizne^ 

»  WhatvrouldyottcsdroatethcSwrftieofthcansweryouieaaved? 

^$500  y  ctljooo _ 

>JI5,000 _ 


No 


<$5/>00 


No. 


Would  you  use  the  HOTUNE  again? 


Yes 


y 


Would  you.  xeeotnmend  the  HOTUNE  to  oflien^  Yes  ^ 


No 


Comnients;. 


/cjeaeojt-jtrr-  . 


/ 


•A  wOiaiaumJm  ^SSOlOO  wOIbr  diMrgti  to  nao-HTN  waAonfarfiUmHOXUNE  n^mttfor  Mp  mBt.  HTN 


A-3 


oo— '2@— 30  :rooi 


rx  .  rt 


rnv  mv  xm  1  r»rro 


n  nni 


AUG  29  ’95  15i42  FR  CENTERIOR  DMS 


216  520  9565  TO  92-438992 


P.  01-^01 


HTL#251 


1 


Heat  Treating  NeovaHt 

6600  W.  Sprague  Road.  #4^ 

Cleveland,  Ohio  44 130*63 1 8 
216-243-8990  1-800-736-7195 


DATE 

CONTACT 

TITUE 

COMPANY 

ADDRESS 

Cmr/STATE/ZIP 

FAX 


August  29,  1995 
Joe  Ccmy 

CENTERIOR  ENERGY 
4141  Rjockside  Road 
4th  Floor 

Seven  Hills,  OH.  44131 
(216)  520-9565 


Thank  vou  for  Uldng  advantage  of  the  ‘FREE  HOTLINE  request  for  help  call  ^er.  We  apptecUle  the 
Siituiutjr  to  aasht  J>u  vath  jLr  heat  treating  problems  and  to  promote  Ute  taoustry  1^  shanng  valuable 
information  and  new  developmenu. 

In  order  to  continue  offoring  xrirvant  heat  treating  advice  in  a  timely  manner,  ^ve 

moment  to  compteto  the  sW  quesUonnaiie  regarding  this  senacc.  Your  u^t  voU  help  us  gage  our 
peiformance  and  see  to  the  needs  of  our  customets- 


HOTUNE  SERVICE  CJUESTIONNAIRE 

the  inforcftation  you  received  pertinent  to  your 
request? 


T7" 


No. 

No 


Yes . 

tr  Was  the  response  tum-Hround  timefy?  Yes  ^ - 

•  What  would  you  estimate  the  5  vaiie  of  the  answer  you  received? 

<$500  <$1.000 _  <$5.000 _  >55,000 - 

•  Would  you  use  the  HOTLINE  again?  Yes  ■ 

w  Would  you  recommend  the  HOTLINE  to  others?  Yes  No 

•  Comments:  7£SP0k>s£  ^RcAT. - B 

Pofi  no  fa-  fJTM  NA<  t'r7EJ>>  TO  ^0^ 

fipPTLOX/Al.  . 

*A  matmtum  fee  of  $50.00  vOlie  charged  to  no^r-HTN  mrwbere  fjrfu^  HOlU^re^t  for  help  calls.  HTN 
Men,ben  are  TWt  ii)ect  to  this  ndmmumfee  ard  are  entitled  to  unlimited  use  o^ae  HOT7JNE  serrua  A  quote  rrtll 
be  propided  to  jumrurenAere  and  members  for  requests  that  require  atensme  researdt  and  ttme. 

Ccanpleied  questionnaires  may  be  foxed  to  Sandy  Cioletti  of  HTN  at  216-243-8992. 


PiM  25  ’95  11:52 
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KIN  PAGE.ai 

**  TOTAL  PACE.  01  ** 


08/29/95  lo : 3o 


TX/RX  NO. 1957 


P.OOl 


'11/85  14:15 


@001/00 


©215  743  1715  IMDNEAL 

FAX  TRi^SMISSION  COVER  SHEET 

amuiieal 

nianufacturing  corp. 

FOR  ALL  YOUR  MAGNETIC  SHIELDING  NEEDS 

.  .A _ 


■<_  a4-«i^Mk±!  _P]  1 7 1  fii  1^124 

4737  Mrah  Star*®*  iwxx™^  743^1715 

(2X5)  535-3000 


•  ODii9»lGt8  £abriC8tion  from  ap«ci.8lXx«d 
oompoiten^a  re  60ii«>i.«jc  ■••wnbll®* 

Shielded  ROOM  for  Medloal  »nd  Reeeereh 


jfx^ttaxMmc  engineering r  derlg»r  heat  treat 
and  tieet  facilities 


ERX  NO; 
SUBJECT : 


APPENDIX  B 


HOTLINE  VERIFICATION  FORM 
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HEAT  TREATING  NETWORK 
16600  W.  Sprague  Road  #445 
Cleveland^  OH  44130-6318 
216-243-8990  FAX;  216-243-8992 
1-800-736-7195 


DATE 

HTL# 

COMPANY 

CONTACT 

TITLE 

ADDRESS 

CITY/STATBZIP 

PHONE 

FAX 


DATE 

FffrDXLVL3_RFH  Number) 

HEED(LVL1_Conipany} 

!3EroaVL2_Naine) 

EIEro(LVL2lSource) 

HEED(LVL1~Address) 

EIEtb(LVL1  Nd  line)  _  ^  ^ 

HiLD(lVLrCity),  nEDOTLVLIJtate),  eEEpjLVL1_Zip) 
HFrn(LVL1~Work  phone) 
pn-np  VLl~Fax  Number) 


ROBLEM  STATEMENT 
IELD(LVL3  Background_Problein) 
OST  FIELp(LVL3_RFH_Cos0 


o  ensure  ecoirete  processing  of  your  HOTLINE  rer^rest,  please  review  the  above  infom«tion,  sign  and  return  this  form  to  Heat 
reating  Network  via  fax  (216-243-8992). 


SIGNATURE 


DATE 


niSCLAIMER 

he  Heat  Treating  Netvvork,  OF  ANY  KIND 

IeGaSTtHE^NFOrI^  HTN  is  not  liable  for  any  situation  that  may  arise  from  the 

Lv“Ti— in  ofeTirclie^^  The  'answers'  given  to  the  client  are  suggestions  and  should 

lot  be  construed  as  definite  resolutions. 
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APPENDIX  C 


HOTLINE  REQUEST  FOR  HELP  FORM 


C-1 


Date:  DATE 


HTNT  Request  for  Help  (RFH) 

RFH  Number:  EmED(LVL3_RFH_Number) 


Contact  Date:  ]^EppLVL2_Start) 

Company:  BiEnD]U/VLl_Company) 

Address:  EIEED(LVLl_Address) 

FIELD(LVLl_Nd_line) 

EIEI^(LVLl_City),  EIELD(LVLl_State),  EIELD(LVLl_Zip) 

Contact:  EI]H3(LVL2_Name)  ,  i-  xt  v  \ 

Phone:  EIE^(LVLl_Work_phone)  FAX:  FIELD(LVLl_Fax_Number) 

BACKGROUND/PROBLEM  STATEMENT 


FIELD(LVL3_Background_Problem) 
ACTION  TAKEN 


FIELD(LVL3_Action) 

RETURN  OR  PAYOFF 
FIELD(LVL3_Retum_or_Payoff) 
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APPENDIX  D 


HOTLINE  SERVICE  QUESTIONNAIRE 


D-l 


HTL  #EEED(LVL3_RFH_Number) 


Heat  Treating  Network 
1 6600  W.  Sprague  Road,  #445 
Cleveland,  Ohio  44130-6318 
2 1 6-243-8990  1 -800-73 6-7 1 95 
FAX  (216)  243-8992 


DATE 

CONTACT 

TITLE 

COMPANY 

ADDRESS 

CITY/STATE/ZIP 

FAX 


iFlELDi[LVL2_Name) 

FiEro(LVL2_Source) 

|[Ei:D(LVL1~Company) 

FlELD(LVL1_Address) 

FIELD(LVLl”NdJine)  _ _ 

HtDaVLlICIty),  FlELD(LVL1_State),  FIEEmLVL1_Zip) 
FlELD(LVL1_Fax_Number) 


Thank  you  for  taking  advantage  of  the  •FREE  HOTLINE  request  for  help  call  offer  We  appreciate  the  opportunity 
to  assist  you  with  your  heat  treating  problems  and  to  promote  the  industry  by  sharing  valuable  information  and 

new  developments. 


in  a  timely  manner,  we  ask  that  you  take  a  moment  to 
Your  input  will  help  us  gage  our  performance  and  see 

to  the  needs  of  our  customers. 


In  order  to  continue  offering  relevant  heat  treating  advice 
complete  the  short  questionnaire  regarding  this  service. 


HOTLINE  SERVICE  QUESTIONNAIRE 


Was  the  information  you  received  pertinent  to  your 

request?  — 

Was  the  response  tum-around  timely?  Yes 

What  would  you  estimate  the  $  value  of  the  answer  you  received? 


No 

No 


<$500 _  <$i7ooo 


<$5,000 


>$5,000 


«  Would  you  use  the  HOTLINE  again? 

9  Would  you  recommend  the  HOTLINE  to  others? 
9  Comments:  _ _ _ _ _ _ 


Yes 

No 

Yes 

No 

..  •  •  <Kn  nn  lA/ill  be  diarsed  to  non-HTN  members  for  future  HOTUNE  request  for  help  calls. 

™  fee  and.,e  en«fed  to  untamed  of  HOTUNE  seMce . 

wW  L  provided  L  oon-mombers  and  members  far  requests  that  require  exteusnre  research  eod  ume. 


Completed  questionnaires  may  be  faxed  to  Sandy  Cioletti  of  HTN  at  21 6-243-8992. 
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APPENDIX  E 


HOTLINE  ADVERTISEMENTS 


E-l 


Membership  Has 
its  Rewards. 

As  a  member  of  the  Heat  Treating  Network  you  receive  a  host  of 
services  and  opportunities  to  give  you  the  competitive  edge  in 
today’s  business  world.  Membership  has  many  rewards  including: 


Hotlme  Access. 

Join  the  hundreds  of  other 
Hotline  members  in  North 
Americans  premiere  communica¬ 
tions  network  which  provides 
information,  solutions  and 
referrals  to  providers  of  heat 
treating  services  such  as: 

•  Captive  heat 
treaters 

•  Commercial  heat 
treaters 

•  Machine/fumace 
builders 

•  Distributors  of 
equipment 

•  End  users  of  heat 
treating  parts 

Industry-Focused 
Seminars. 

Members  enjoy  discounted 
registration  fees  for  ongoing 
workshops  and  seminars 
instructed  by  experienced  heat 
treaters.  It’s  just  another  way 
membership  has  its  rewards. 

Membership  Referrals. 

New  business  opportunities, 
exposure  to  new  customers 


and  the  opportunity  to  expand 
your  market  base  are  just  a  few 
examples  of  how  HTN  mem¬ 
bers  have  benefited  from 
our  referral 


network.  By  putting 
members  in  touch  with  each 
other  everyone  benefits. 

Apprenticeship  Program. 
HTN  and  its  members  are 
working  to  replenish  the  pool  of 
qualified  heat  treaters.  Compre¬ 
hensive  efforts  are  being  taken 
to  develop  the  forthcoming 
apprenticeship  program  to  be 


industry  recognized  and 
approved  by  the  appropriate 
government  agency.  More 
details  will  be  available  soon. 

Involvement  in 
Cutting  Edge 
Technologies. 

By  pooling  our  members 
resources  and  knowl¬ 
edge  all  members  can 
stay  abreast  of  chang¬ 
ing  and  developing 
technologies.  Tech¬ 
nologies  such  as. 
Fuel  Efficiency 
Programs,  Laser-to- 
Monitor  Furnace 
Atmospheres,  Heat  Up  and 
Soak  Times,  and  Distortion 
Control  to  name  a  few. 

Group  Discounts 
and  Savings. 

Discounts  are  now  available  to 
members  through  bulk  gas 
agreements  and  our  Ohio 
members  are  eligible  to 
participate  in  our  Worker’s 
Compensation  Group  Rating 
Plan.  Your  savings  can  be 
substantial! 


Call  1-800-736-7195 


Heat  Treating  Network 
16600  W.  Sprague  Road,  Suite  445 
Qeveland,  Ohio  44130 

_ _  E-2 

Circle  92 


□YES!  please  send  me  more  informa- 
tion  on  the  Heat  Treating  Network. 


Name . 


Company. 
Address  — 


City- 

State. 


Phone . 


.Zip . 


^  TREATING,' INC,  -  ARGMpI>H  ©  /ATIVIO;  ^ERI 

NEALING,  INC.  '  ATMOSRHEffif^DCSS5IN%.^lN©::^^^ 

riEJAME  HARDENING -  ClEfflANDHIGnT^lClA^  ■  ^iV£ 
MDELAME  HARDENING  "^NEe»RMAp^  :|^pT^I'^^0 
)NTRDL  TECHNOLOGY  '•JEETROTf  ELAIYE  rH/MjENIN 


lO'GAS  COMPANY  '  ERESIfflTREATINGHNC.::  £BCL^^ 
iATING  CO.  '■  GENERAL'I®^EIEArTREAriNG  •  EE^^RI  ;^IN 


[0«*« 


:C/ZIRCOA'  AG  A  CASTING.  AKRON  SIHLTRE^ING^. 


ilQUIDE  AMERICA  '  AMf?|C^N  C;^  ASSN.  :A 


ElINDERLITER  HEATTI^ATINC,  INC.  -HIIECMETAL  CI-^-P 


C;iNNAri  STEELJREATINCGO.  CONRAD  KACSIK  INSTR^^ 


JIEMS  '  LINDBERG  HEATTREATINC  CD.  lIQUD^CARBCg 


II 


BTRIES  '  MARATHON  MDNTORS  METALLLIRCICMARi.-^S 


,  INC. '  METALTREATING.'INC.  PETERS' flEATTRE^INC^: 
_M  AUTOMATION  SHORE  MElALTECHNOLOgglNC::^  Si 
R  ATMDSPHERIES,  INC.  '  SOUTHEASTERN  EIE|^fREA'^G 
'JAXOL.TNC,.'  THERMAL  TREATMENT  GENTER,||||||;J!^ 
c  WINSTON  HEATTREATINC;TNC.s  :lUNIY£fe|ffl|# 


■mm  m 


CaUl- 


{jfatTreaimg  Network 
.16600 W.  Sprague  Road 
;Suite-445  .  , 
COewdand,  Ohio  44130 


Cirde=#35 


& 


Heat  Treaters  Expect  Results 
The  Heat  Treating  Network  Delivers 

Highly  recognized  for  its  heat  treating  technology  transfer  comrnitment  and  the  expertise  of  its 
network  providers,  HTN  is  leading  its  members  into  the  future.  During  the  past  seven  years,  HTN 
built  an  organization  that  creates  programs  and  projects  in  response  to  the  changing  needs  of  the 
heat  treating  industry.  Here’s  how  an  HTN  membership  can  turn  needs  into  benefits: 

Requests  Responses  Benefits 


each  our  trade” 


Provide  more  heat  treat 
raining” 


Give  us  a  program  that 
jrovides  solutions  to  our 
echnical  problems” 


Help  us  implement  a 
luality  system” 


Apprenticeship  Program—  created  to  $42,000  investment 
prepare  your  existing  and  future  from  both  industry  and 

employees  in  becoming  skilled  heat  outside  foundations 
treaters. 

HTN  will  design  an  on-site  training  $500  savings  per  day 
program  tailored  to  meet  your  over  other  sources 

specific  needs. 

HOTLINE- formed  in  1991  to 
address  short-term  heat  treat 
problems.  Members  have  unlimited 
access  to  service.  In  1 994  expan¬ 
sion  into  a  National  Information 
Center. 

ISO  9000-  coordinated  a  compre-  $7,000  sayings 
hensive  training  and  consulting  off  preaudit  over  other 

program  to  help  members  gain  ISO  9000  programs 

certification. 


$2,000  average 
savings  per  call- 
$250,000  in  new 
investments  for 
extended  service 


-ind  us  an  effective 
)ute  to  meet  EPA 
jquirements” 


Conduct  applied  research 
rejects” 


HTN  formed  a  technology  alliance 
with  Los  Alamos  National  Labor¬ 
atory’s  Small  Business  Initiative  to 
assist  heat  treaters  with  environ¬ 
mental  issues. 

Core  Technology  Program- 
implemented  in  1991  to  provide 
member  companies  an  advantage 
by  pooling  resources  to  gain  the 
latest  in  technology.  Heat  Up  and 
Soak  Times,  Distortion  Control  and 
Nitriding  of  Tools  and  Dies  projects 
are  In  progress.  Members  own  the 
results  of  the  projects. 


len  It  comes  to  choosing  a  professional  organization, 

)ose  the  proven  leader  in  leveraging  resources  into  benefits! 
f  the  Power  of  the  Network  to  work  for  you  today! 

3li  HTN  now  at  1-800-736-7195. 


$183,000  project 
critical  to  existance 
of  heat  treaters 


$12,500/  member 
ownership  share- this 
results  in  short  return  on 
investment  to  participating 
companies 


Circle  89 


APPENDIX  F 


HOTLINE  EXECUTIVE  SUMMARIES 
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Oiiarj^rj^Eyecutive  Summary 

sf 

Hotline  Activities 


Here  is  a  summary  of  Hotline  calls  received  from  January  1995  through  March  1995 


•  Total  calls 

•  Calls  from  members 

•  Technical  calls 

•  Informational  calls 

•  Economical 

•  Referral  to  member 

•  Total  economic  impact 


=>  42 

=>  13 

»  13 

=>  22 

»  7 

o  8 

=>  $  765,500 


H;\DATA\HrN\HO'T>RFHSUMQT.REP 
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Quarterly  Kyecntive  Summary 
Hotline  Activities 


In  the  first  quarter  of  calender  year  1995  (HTN  3rd  quarter  Fiscal  year  1995)  we 
received  numerous  Hotline  calls  which  we  have  categorized  depending  on  the  nature  of 
the  Request  For  Help  (RFH).  Twenty  nine  of  the  calls  received  were  from  non-members 
anti  we  received  a  total  of  forty  two  RFHs.  The  total  estimated  economic  impact 
(gaviTigg/avnirfanee/j^Hdttinnal  business)  of  these  calls  was  $  765,500.  The  specific 
breakdown  of  the  requests  taken  were  thirteen  technical,  twenty  two  informational,  and 
seven  economic.  The  technical  and  informational  often  involve  a  business  referral  which 
HTN  always  directs  toward  members  with  the  necessary  capabilities  when  possible  with  a 
look  at  proximity  to  the  client  Referrals  of  diis  kind  totaled  eight. 

Several  technical  calls  have  been  adapted  into  articles  for  Metal  Heat  T reating^s 
HIN  HOTLINE  section.  These  include: 


•  H-158 

•  H-160 

.  H-163 

•  H-167 

.  H-168 

.  H-178 

•  H-186 

•  H-187 


Distortion  of  86B30  During  Quenching 

FBckel  Plating  of  Nitrided  Surfece  Causing  Surface  Cracks 

Low  Sur&ce  Hardness  on  Carbonitrided  12L14 

Alternatives  to  Lead  Quenching  of  Tool  Steels 

Information  on  1144  Steel,  Coarse  Grain  Structure 

Fish  Eye  Inclusion  Failure 

RDS  Tool  Steel  Shaft  Cracking  after  Heat  Treating 

Carbon  Pick-iqj  on  410  Stainless  Steel 


A  complete  log  of  each  call  and  its  description  is  being  kept  and  ultimately 
inserted  into  the  database.  The  log  is  being  made  available  to  all  members  and  upon 
request  a  detailed  report  can  be  forwarded. 
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bdy  doletti  To:  lest 


Date:  7/17/96  Timer  09:49:33 


Page  3  of 7 


rhiarteHv  Executive  Summarv 

gf 

Hotline  Activities 


Here  is  a  summary  of  Hotline  calls  received  from  April  1995 

•  Total  calls 

•  Calls  from  members 

•  Technical  calls 

•  Informational  calls 

•  Economical 

•  Referral  to  member 

•  Total  economic  impact 


through  June  1995: 
o  38 

o  8 

o  20 

=>  20 

o  0 

9 

o  $30L500 


^a«i\nm\hot\HTL495R-rep 
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07/17/95  09:44  TX/RX  NO. 1713 


P.003 


P 

hotline  number  list 

Heat  Treating  7 

Hotline 

Network 

Description 

Start  Date 

Closing 

Date 

Economic 

ImpactiAr 

H-118  M 

T 

Vacuum  Quench  of  4140 

7/19/94 

8/1/94 

5000 

H-119  NM 

I 

Distortion  of  8620 

7/21/94 

7/25/94 

500 

Tufftride  Source 

7/24/94 

8/9/94 

1000 

Distortion  of  A-2  Steel 

8/2/94 

8/15/94 

1000 

Garb  &  Harden  1018 
Railroad  Castings 

8/9/84 

8/16/94 

60,000 

Manganese  Present  in 
Vacuum  Furnace 

8/1/94 

9/15/94 

500 

H-124  M 
I,T 

Info  on  Oxygen  Sensors 

8/2/94 

9/24/94 

500 

H-125  M 

I 

Info  on  Carburizing 

Boost  Cycles 

7/19/94 

8/9/94 

500 

H-126  NM 

T 

Cracking  52100  Choke 
Tubes 

7/26/94 

8/15/94 

H-127  NM 

R/I 

Ion  (plasma)  Nitriding 
20'  Paper  Roll 

8/23/94 

9/8/94 

H-128  NM 

I 

Parts  for  Dew  Cup 
Dewpoint  meter 

8/23/94 

8/25/94 

500 

H-129  NM 

I 

Straightening  4340 

8/26/94 

8/26/94 

500 

★savings /Avoidance /Additional  Business 

K!\data\htn\hot\rfhlist.new  ^  ^ 

Friday,  June  12,  1995  ir  jjqj^  Member 

T  Technical 

I  «»“  Informational 
RM  Referral  to  Member 

R  «■  Referral 
S  «“  Special  Projects 
E  ^  Economical 
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HOTLINE  NUMBER  LIST 


ffea!  Treating  Network 

Hotline 

Description 

Start  Date 

Closing 

Date 

Economic 

Impact^ 

H-i30  NM 

I 

Ion  Nitriding  Info 

8/1/94 

9/9/94 

1000 

H-131  NM 

I 

Austempering  Info 

9/8/94 

9/8/94 

5000 

H-132  M 

I 

Stress  Relieving  of 

1350  Aluminum 

7/18/94 

7/18/94 

1500 

H-133  NM 

T 

Copper  Deposits  on 
Furnace  Elements 

8/19/94 

2/24/95 

10000 

H-134  NM 
RM,I 

Sources  for  Solution 
Treatment  of  T-356 

9/8/94 

9/8/94 

1000 

H-135  M 

T 

Cracking  1050  Bolts 

9/12/94 

9/23/94 

3000 

K-136  M 
R,I 

Boriding  H-13  Pins 

9/13/94 

9/15/94 

1500 

H-137  M 

I 

Info  on  Vibratory 

Stress  Relieving 

9/13/94 

9/22/94 

500 

K-i38  NM 
RM,I 

Source  for  Cu-Be  aging 
of  12 ' part 

9/19/94 

9/23/94 

1500 

H-139  NM 
R,T 

Distortion  of  1050 

Spring  Clip 

9/28/94 

12/15/94 

10000 

K-140  NM 

T 

H.T. ^Chemistry  vs. 
Forraability  of  410  S.S. 

10/7/94 

10/7/94 

10000 

H-141  NM 

T 

Annealing  of  Nitrided 
4140  Steel 

10/11/94 

10/11/94 

1000 

H :  \  data\htn\hot \rf  hlist .  new 
Friday,  June  12,  1995 
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★Savings /Avoidance /Additional  Business 
M  Member 
NM  Non  Member 
T  «»*  Technical 
I  or  Informational 
RM  Referral  to  Member 
R  nr  Referral 
S  Special  Projects 
E  Economical 


HOTLINE  NUMBER  LIST 


Heat  Treating 

Hotline 

Network 

Description 

Start  Date 

Closing 

Date 

Economic 

Impact^ 

H-142  M 

I 

SPC  of  heat  treating 
operations 

10/12/94 

10/15/94 

1500 

H-143  M 

T 

Thin  Carburized  Case 

10/25/94 

10/30/94 

2500 

Source  of  Infrared 
Temperature  Analyzer 

10/28/94 

10/28/94 

2500 

H-145  NM 
RM,I 

Anneal  87"  316  SS 

Casting 

11/1/94 

11/15/94 

1500 

Source  for  Nitrogen- 
Methane 

12/6/94 

12/7/94 

10000 

H-147  NM 
I,T 

Changeover  Oil  Quench 
Tank  to  Water 

12/8/94 

02/27/95 

5000 

H-148  NM 
R,T 

Refractory  Search 

12/15/94 

12/28/94 

40000 

H-149  NM 

T 

Eco- system  in  Aluminum 
Solution  Treating 

Quench  Tank 

01/04/95 

01/30/95 

10000 

H-150  NM 
R,E 

Source  for  Large  (up  to 
20'  long)  N  Hardening 

01/11/95 

01/30/95 

25000 

H-151  NM 
R,E 

Source  for  Sursulf 

Salts 

01/12/95 

01/12/95 

1000 

H-152  NM 

I 

Method  for  testing  for 
Banding  in  4140  bars 

01/16/95 

01/20/95 

10000 

★Savings /  Avoidance /  Additional  Bus iness 

M  Member 
NM  Non  Member 
T  Technical 
I  n*  Informational 
RM  Referral  to  Member 
R  «■  Referral 
S  Special  Projects 
E  ***  Economical 
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neai  jreani 


Hotline 

Description 

Start  Date 

Closing 

Date 

Economic 

Impact^ 

H-153  NM 

I 

Information  on 

Aus temper 
of  1074  vs  6150 

01/16/95 

01/17/95 

5000 

H-154  NM 
RM,E 

Source  for  Solution 
Treating  of  300  Series 
Stainless  Steel 

01/16/95 

01/16/95 

50000 

H-155  NM 

I 

Information  on  Training 
for  Vacuum  Brazing 

01/16/95 

01/18/95 

1000 

H-156  NM 
R,I,T 

Alternative  to  Trichlor 
for  cleaning  parts 

1/16/95 

03/03/95 

50000 

H-157  NM 
T,RM 

Nitriding  of  Austenitic 
Stainless  Steels 

1/17/95 

01/20/95 

10000 

H-158  NM 

T 

Distortion  of  86B30 
during  quenching 

1/18/95 

01/26/95 

5000 

H-159  NM 
RM,I 

Referral  for  Hydrogen 
Belt  Furnace  heat 
treating 

1/23/95 

01/23/95 

10000 

H-160  M 

T 

Nickel  plating  of 
Nitrided  Surface 

Causing  Surface  Cracks 

01/25/95 

01/27/95 

2500 

H-161  NM 

T 

Spring  Application  of 

300  series  SS 

01/26/95 

01/30/95 

5000 

H-162  NM 

I 

Sludge  &  Scale  in 

Polymer  Quench  Tank 

01/26/95 

02/27/95 

could  not 
help 

H :  \data\ht:n\hot\rf  hlist .  new 
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★savings /Avoidance /Additional  Business 
M  Member 
NM  Non  Member 
T  «**  Technical 
I  «•  Informational 
RM  Referral  to  Member 
R  Referral 
S  o*  Special  Projects 
E  Economical 


F-8 


HOTLINE  NUMBER  LIST 


//efl/  Treating 

Hotline 

Description 

Start  Date 

Closing 

Date 

Economic 

Impact^ 

H-163  M 

T 

Low  Surface  Hardness  on 
Carbonitrided  12L14 

01/27/95 

02/24/95 

5000 

H-164  NM 
T,I 

Carbonitriding  Problem 

01/30/95 

2/5/95 

500 

H-165  M 

I 

Annealing  of  80-603 
Ductile  Iron 

01/31/95 

01/31/95 

500 

H-166  M 
T,I 

Magnetic  Anneal  of 
Carpenter  52 

02/02/95 

2/5/95 

500 

H-167  M 
I,E,T 

Looking  for 

Alternatives  to  Lead 
Quenching  of  H-13 

Tool  Steel 

02/06/95 

02/27/95 

2500 

H-168  NM 

I 

Information  on  1144 

Steel ,  Coarse  Grain 
Structure 

02/06/95 

02/06/95 

500 

H-169  M 

I 

Information,  Rules, 
Guidelines  for 

Saf  e /Environment al ly 
Friendly  Quenches  for 
4140  Steel 

02/06/95 

02/24/95 

10000 

H-170  M 
R,T 

Hard  Facing  Aluminum 

Die  Cast  Plate 

02/16/95 

02/24/95 

500 

H-171  NM 
R,I 

Stamping  Problem  - 
Steel  Sheet  Too  Hard, 
Needs  a  Local  Heat 
Treater  to  Anneal 

02/16/95 

02/24/95 

10000 

★Savings /Avoidance /Additional  Business 

M  ^  Member 

NM  ““  Non  Member 

T  Technical 

I  ■»“  Informational 

RM  Referral  to  Member 

R  O'  Referral 

S  BT  special  Projects 

E  Economical 
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HOTLINE  NUMBER  LIST 


Heat  J  rearing 

Hotline 

^etworK 

Description 

Start  Date 

Closing 

Date 

Economic 

Impact^ 

H-172  NM 
RM,I 

Source  for  Heat  Treater 
Bar  Stock  10'  Long  4140 

03/06/95 

03/06/95 

500 

H-173  NM 
R,I 

Need  Source  for 
Speciality  Induction 
Hardening  Equipment 

02/21/95 

02/21/95 

80000 

H-174  NM 
RM,I 

Source  for  Annealing 

4140  Forgings 

02/25/95 

04/07/95 

150000 

H-175  NM 

I 

Need  Referral  for  Cost 

Sc  Startup  of  Vacuum 
Furnace  or  Induction 
Operation 

02/10/95 

02/10/95 

500 

H-176  NM 
RM,I 

Source  for  Gleason 

Press  Quench  of  1050 
Rings 

02/24/95 

02/27/95 

20000 

H-177  NM 
RM,T 

Needs  Heat  Treater  for 
Annealing  Nose  Rings 

AISI  4340 

02/28/95 

02/28/95 

10000 

H-178  NM 

T 

Fish  Eyes  /  Inclusion 
Failure 

03/01/95 

03/01/95 

10000 

H-179  M 

I 

Grain  Growth  in  1040 
Induction  Harden  Bars 

03/01/95 

03/01/95 

500 

o 

00 

H  M 

Source  for  Stop-Off 

Paint  for  Carburizing 

03/07/95 

03/08/95 

1000 

^Savings /Avoidance /Additional  Business 

M  “»*  Member 
NM  ***  Non  Member 
T  Technical 

I  Informational 

RM  «r  Referral  to  Member 
R  o*  Referral 
S  O'  Special  Projects 
F-IO  E  o  Economical 
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HOTLINE  NOMBER  LIST 


H-181  M 
I 


H-182  NM 
I 


H-183  NM 
R,I 


H-184  NM 
I 


H-186  NM 
T 


H-187  NM 
T 


H-188  NM 
RM 


H-189  NM 
RM 


List  for  4140  Size 

Change/Teitpering 

Temperature 

03/09/95 

03/10/95 

Looking  for  speakers; 
license  process/salt 
baths 

03/20/95 

03/20/95 

Heat  Treater  in  Midwest 
to  do  13,000  lbs. 

Ductile  iron  Large  ring 
(normalized) 

03/23/95 

03/23/95 

Stain  on  Aluminum 
Castings  (sent  EPA 
regulation  policy) 

03/22/95 

03/24/95 

Estimate  for  High 

Volume  Aluminum  Heat 
Treating 

12/08/94 

12/22/94 

RDS  Tool  Steel  Shaft 
Cracks  after  Hardening 

03/28/95 

03/30/95 

Carbon  Pick-up  in 
Stainless  Steel  (410) 

03/29/95 

04/05/95 

Heat  Treater  with  6' 
long  furnace/  1018  bar 
Stock 

03/30/95 

4/7/95 

80  tons  SAE  1065  needs 

H.T. 

03/31/95 

4/2/95 

H:\data\htn\hot\rfhlist.new 
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★Savings /Avoidance /Additional  Business 

M  «*  Member 
NM  «*  Non  Member 
T  ^  Technical 
I  ^  Informational 
RM  Referral  to  Member 

R  Referral 

S  Special  Projects 

E  Economical 


F-ll 


Hotline  Description 


Start  Date 


H-190  M 

T 

H  19  parts  sticking  to 
basket 

H-191  M 

E 

Capital  Investment 
Solution  Treat  Drop 
Furnace 

H-192  NM 

T 

AISI  1095  Hydrogen 
Embrittlement 

H-193  NM 

R 

Source  for  Titanium 

Heat  Treating 

H-194  NM 
I,T 

Predicting  distortion 
on  8620  carburized 
parts 

H-195  NM 
I,T 

Using  Iron-Aluminides 
for  Ion  Nitriding 

H-196  M 

I 

How  to  Heat  Treat  ASTM 

A- 532  Cast  Iron 

H-197  NM 

T 

Questions  on  Heat 
Treating  414  SS  and 
Atmosphere  Tempering  of 
4140 

H-198  NM 
T,R 

Loss  of  Hardness  on 

3310  Carburized  Gears 

H-199  NM 
T,  I 

Extended  Stress  Relieve 
of  Titanium 

08/16/94 


12/20/94 


4/6/95 


4/13/95 


4/18/95 


4/18/95 


4/18/95 


4/18/95 


4/24/95 


08/16/94  10000 


12/22/94  50000 


4/10/95  10000 


4/13/95 


4/14/95 


5/10/95 


4/18/95  500 


4/18/95  1000 


4/18/95  10000 


4/25/95 
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M  **“  Member 

NM  Non  Member 

T  w  Technical 

I  Informational 
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R  «■  Referral 

S  «•  Special  Projects 

E  or  Economical 


HOTLINE  NUMBER  LIST 


Heat  Treating 

Hotline 

Network 

Description 

Start  Date 

Closing 

Date 

Economic 

Impact^ 

Source  For  Mar 

Tempering 

4/25/95 

4/26/95 

500 

Surface  Finish  On  H.T. 

&  Brazed  Part (Porosity) 

4/27/95 

5/11/95 

2500 

H-202  M 

1.  R 

Source  For  Micro 
hardness  Tester 

4/27/95 

5/11/95 

10000 

H-203  M 

T 

9310  Not  Cased  Deep 
Enough 

5/5/95 

5/10/95 

5000 

H-204  NM 

I,  R 

How  to  H.T.  4340,  S-L 
Source  for  H.T.  Eguip. 

5/5/95 

5/11/95 

20000 

H-205  M 

I 

Request  for  Info  on 
H-155,  H-169,  H-181 

nm 

5/10/95 

500 

Source  For  4  0 '  Heat 
Treating 

5/10/95 

5/11/95 

5000 

H-207  NM 

I  RM 

Source  For  Q&T  of 
Forgings 

5/10/95 

5/12/95 

90000 

H-208  NM 

RM 

Source  For  H.T.  304  SS 
Controlled  Environment 

5/15/95 

5/15/95 

500 

H-209  NM 
Rm,  T 

Source  For  "Shrinking" 
Ceramic  Blanket  and 
Technical  Help 

5/22/95 

5/26/95 

10000 

H-210  M 

R,  I 

Source  For  Cleaning  of 
4140  in  Alkaline 

5/22/95 

5/25/95 

10000 

H:\data\htn\hot\rfhlist.new 
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"^Savings /Avoidance /Additional  Business 

M  «■  Member 
NM  «*  Non  Member 
T  Technical 

1  fir  Informational 

RM  Referral  to  Member 
R  o*  Referral 
S  Special  Projects 

2  Economical 


F-13 


HOTLINE  NUMBER  LIST 


H-211  M 

T,  I 

Post  Welding  Heat 
Treating  for  Al 
(6061-T6) 

H-212  NM 
T,  I 

How  to  H.T.  Beryllium- 
Copper  (for  Less 
Distortion) 

H-213  NM 
I,T 

Equipment  f or  H . T .  in  a 
Cellular  MFC. . 
Environment 

H-214  NM 

Rm 

Source  for  Annealing 
(SPH.  Anneal  52100) 

H-215  NM 

Rm 

Source  for  Post  Weld 
S.R.  of  Large  Ladles 

H-216  NM 

RM 

Source  for  reducing 
atmosphere  in  treating 
metallic  foam 

H-217  NM 
I,T 

Grain  size  problem  for 
41L40  (ref  H-168) 

H-218  NM 
T,I 

Source  to  do  Calcimine 
of  Refractory  Brick 

H-219  NM 
T,I 

Alternatives  to  Salt- 
pot  Heat  Treating 

H-220  NM 
T,I 

Information  on  T-couple 
maintenance  & 
calibration 

5/23/95  5/25/95  1000 


5/31/95  6/6/95  10000 


6/1/95  9/14/95  2500 


6/5/95  6/7/95  100000+ 


6/7/95  6/9/95  5000 


6/12/95  6/12/95  500 


6/14/95  6/14/95 


6/14/95  6/14/95 


6/14/95  6/15/95 


6/15/95  '  7/6/95 
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T  Technical 
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S  Special  Projects 

E  Economical 


HOTLINE  NUMBER  LIST 


Heat  Treating 

Hotline 

Network 

Description 

Start  Date 

Closing 

Date 

Economic 

Impact^ 

H-221  M 
T,I 

Info  on  Difference  of 
T-4,  T-42,  T-6,  T-62 
for  6061  &  7075  Al 

6/16/95 

6/26/95 

500 

H-222  NM 
T,I 

Source  for  Rapid 

Thermal  Annealing 

6/16/95 

8/18/95 

15000 

Info  on  Mobile  Heat 
Treating 

6/16/95 

7/10/95 

could  not 
help 

Source  for  Pack 
Carburizing  Compound 

6/20/95 

6/22/95 

1000 

Info  on  Distortion  of 
Aluminum 

6/20/95 

6/20/95 

1000 

H-226  NM 

T 

Specifications  for 

Decarb  of  1045 

6/21/95 

H-227  NM 

R 

Source  for  19 OF  "Hot 
House"  Curing 

6/21/95 

6/22/95 

5000 

Source  for  HT  of  45 OSS 
in  Argon  Atmosphere 

6/22/95 

6/22/95 

2500 

E-229  NM 
R,I 

Source  for  Carburizing 
Stop-off  Paints 

6/23/95 

6/23/95 

500 

H-230  NM 

RM 

Source  for  Salt  Bath 
Carbonitriding 

7/5/95 

7/5/95 

1250 

H-231  NM 

RM 

Source  for  Ion 

Nitriding 

7/10/95 

7/10/95 

1000 
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F-15 


H-232  M 
I 


H-233  NM 
E,  RM 


H-234  M 
T 


H-235  M 
T 


H-236  M 
I 


H-237  M 
I 


H-238  M 
I 


H-239  NM 
I,R 


H-240  NM 
I 


Need  Mil  Specification 
ST-105 

7/19/95 

7/25/95 

Needs  source  for 
consistent  heat 
treating  of  M4  Tool 

Steel 

7/19/95 

7/25/95 

Difference  between 
Ferrite  and  Martensite 
of  4140 

7/20/95 

7/22/95 

Identify  residue  from 
brazing 

7/20/95 

8/18/95 

Requesting  HOTLINE 
Reports:  H-189;  H-206; 
H-214;  H-220 

7/22/95 

7/28/95 

Requesting  HOTLINE 
reports:  H-187;  H-194; 
H-198;  H-203;  H-212 

7/18/95 

8/18/95 

Source  for  Con^uter 
Software  for  HT  Shops 

7/24/95 

7/24/95 

Looking  for  a  Coating 
to  Protect  Steel  from 
Oxidizing 

7/24/95 

8/18/95 

Seeking  info  on  how 
much  interest  in 
industry  for  predicting 
metallurgical  processes 

7/21/95 

8/11/95 

K :  \data\htn\hot\rf hlist -new 
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HOTLINE  NUMBER  LIST 


Heat  Treating  i 

Hotline 

Description 

Start  Date 

Closing 

Date 

Economic 

Impact^ 

- - 

H-241  M 

I 

Info  on  Annealing  and 
Hardening  of  Warrenite 
Cast  Iron 

7/26/95 

8/1/95 

1500 

H-242  NM 

I 

Info  on  Ceramic  Gas 

Fired  Tubes 

7/27/95 

7/27/95 

500 

Info  on  Seminar  by 
Satellite  for  Induction 
Heat  Treating  (ASM) 

7/21/95 

8/8/95 

1200 

H-244  NM 

I 

Info  on  Carbonitriding 
Prctices  of  12L14 
Bearings 

7/27/95 

8/10/95 

2500 

Souxc©  for  Autoinotive 
Certified  Rack  &  Barrel 
Zinc  Plating 

7/31/95 

8/11/95 

50000 

H-246  M 

T 

1541  Steel  Nails  - 
wants  Maximum  Magnetic 
Retention  and  Highest 
Hardness 

8/1/95 

8/4/95 

500 

H-247  NM 

R 

Source  to  Hydrogen 

Anneal  HIPERNON  Sheets 
0.62"x30''xl20"  for 
minimum  distortion 

8/2/95 

8/11/95 

50000 

Source  for  Marguenching 
9310  Spur  Gears 

8/3/95 

8/8/95 

2500 

H-249  NM 
I,R 

Info  on  Fluidized  Beds, 
Can't  use  Vacuum 

8/8/95 

8/11/95 

50000 

★Savings /Avoidance /Additional  Business 
M  Member 
NM  Non  Member 
X  «*  Technical 
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H-250  NM 
RM 

Source  for  HT  of 

Titanium  (Ti64)  water 
quench 

8/9/95 

8/18/95 

2500 

H-251  NM 

I 

Info  on  Recuperative 
Combustion  Systems 

8/9/95 

8/18/95 

500 

H-252  NM 

T 

Can  Beiryllium  Copper 

M25  be  Annealed  and  Re 
Heat  Treated? 

8/10/95 

8/11/95 

1000 

Source  to  Carburize 

Cold  Roll  Steel 

8/10/95 

8/10/95 

100 

Source  to  Heat  Treat 

32'  long  X  8"  wide 

Beams 

8/14/95 

H-255  NM 

RM 

Source  to  Heat  Treat  to 
Automotive  and 

Aerospace  Standards 

8/16/95 

8/28/95 

150000 

H-256  NM 

I 

Info  on  Sealed  Retort 
Furnace  to  Purchase 

8/17/95 

8/17/95 

75000 

H-257  NM 
RM,R 

Source  to  Flame  Harden 
8620  Steel 

8/21/95 

8/21/95 

500 

H-258  NM 
T,  I,  R 

Pusher  Furnace  Track 
Problems ,  Loads  are 
"Crashing" 

8/21/95 

8/22/95 

35000 

H-259  NM 

RM 

Source  for  Heat 

Treating  Bolts  (50,000 
lbs  per  week) 

8/21/95 

9/13/95 

225000 

★savings /Avoidance /Additional  Business 
M  Member 
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Mp.fjt  Treating  Network  -  ■"■'■=====^^^^ 

Hotline 

Description 

Start  Date 

Closing 

Date 

Economic 

Impact^ 

Furnace  Atmosphere 

Probe  Problems 

8/24/95 

8/28/95 

7500 

Source  for  Austemper  of 
CRS  1050  Retainer  Clips 

8/29/95 

8/29/95 

15000 

H-262  M 
T,R 

Info  on  Reccomended 
Procedure  to  Soften 

Shank  Ends  of  Drill 

Bits 

8/30/95 

8/31/95 

500 

H-263  NM 

T 

Info  on  Removing 
Embrittlement  after 

Black  Oxidizing  on  S5 
Steel  RC  50-54 

8/31/95 

9/1/95 

7500 

H-264  NM 
I,T,RM 

Recommendation  for  Case 
Hardening  Low  Carbon 
Steel  for  Minimum 
Distortion  and  Maximum 
Hardness  While 
Maintaining  Ductility 

9/5/95 

9/18/95 

2500 

H-265  NM 

T 

52100  Parts  are  Turning 
"Blue"  After  Quench  on 
Belt  Furnace 

9/5/95 

9/15/95 

12000 

H-266  NM 

I,R 

Source  for  Hardness 
Testing  Files 

9/11/95 

9/12/95 

250 

H-267  M 

T 

Problem  Checking 

Hardness  of  WasHers 
made  of  17-7ph  SS 

9/11/95 

9/11/95 

500 

★savings /  Avoidance /  Additional  Business 

M  ■**  Member 
NM  Non  Member 
T  O'  Technical 
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Heat  Treating  Network  _ _  i 

Hotline 

Description 

Start  Date 

Closing 

Date 

Economic 

Impact^ 

H-268  NM 

RM 

Source  for  HT  4130  in 
Polymer  Quench 

9/11/95 

9/15/95 

500 

H-269  NM 

I 

What  is  Moray  2  and 
will  it  Oxidize  at 

1650F  in  Air? 

9/12/95 

9/14/95 

500 

H-270  NM 

R 

Source  for  Large  Gear 
and  Pinions  in  Eastern 

US  for  this  English 
Company 

9/14/95 

H-271  M 

Source  for  Aluminum 

Heat  Treater  for  Test 
Site  for  Nitrogen 

System 

9/15/95 

H-272 

H-273 

H-274 

H-275 

H-276 

H-277 
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MTN  Hotline 


Tigittatedin  1990,  the  Heat  Treating  Net- 
wk  (HTN),  Cleveland,  OH,  is  an  ind^- 
mt,  Tudional  association  ofbeat-treating 
ompanies,  suppliers,  technical  centers, 
nd  universities  dedicated  to  ensuring  the 
ompetitiveness  and  continued  success  of 
K  nation's  beat-treating  industry. 


OPT  PBEVENTIDW _ 

SDurtngalongcatimrmngcjxle,  ween- 
counter  furnace  sooting.  How  can  we 
adjust  our  air  or  oxygen  mixture  to 
xinimizetbesootit^? 


X 


First,  be  certain  that  your  gas  analysis 
equipment  is  working  correctly  and  is 


ides,  a  dOTpoint  in  die 30-35°F  range  and  OOz 
ix)ve5%< 
ducesoodi^ 


;PM-M4  GROWS  DURING  HEAT 
VEATMENT  _ _ 


\Fe  contacted  the  vendor  to  leam  more 
about  the  process  and  a  HTN  member 


tubes. 

The  results  of  our  investigation  revealed 
that  a  lower  alloy  tube  could  be  coated  to 
achieve  a  life  of  tteee  years  and  was  consid¬ 
ered  cost  effective  for  another  member  (vAo 
previously  been  getting  only  one-year  life 
out  of  his  mb«) .  Since  you  are  using  a  higher 
alloy  tube,  you  will  have  to  weigh  the  eco¬ 
nomics  and  marginal  costs  of  using  low  alloy 
and  coating  or  hi^  alloy  and  no  coating. 


HEAT  TREATING  T5-5  STAINLESS 


Q  We’re  having  trouble  keeping  a  bright 
surface  on  parts  during  a  temper/age 
beat  treatment  in  a  vacuumfitmace. 
The  parts  were  displaying  a  blue  or  straw 
c(dor(^beattrealingatl,00(fFfor5bin 
vacuum.  Ourdientdoesnotwemttouseani- 
trogen  atmosphere.  Why  the  color  change, 
andwbatcanwedoabaititF 


!  We  beat  treat  compacted  powder  metal 
(CPM-IH4)  pats  in  vacuum  far  abard- 
ness  of Rc63.  Previous,  ourprocessre- 
ulted  inapart  groutb  of 0.0002 hi  arulpro- 
uceda  gold  surface  color.  Recently,  part 
TowtbbasittcreasedtoO.OQ2in.andtiiesur- 
ice  has  changed  to  a  silver  color  wi&  black 
oots.  Please  comment,  and  couldyoureoom- 
rend  a  process? 

'We  consulted  widi  several  HIN  members 
that  have  vacuum  capabi%  and  widi  die 

powder  metal  supplier.  The  consensus 
as  diatfor  Rc  63  hardness,  a  gtowdi  of  0.0015 
ijto.  is  typical  when  parts  are  propetiy  heat 
It  vnas  suggested  that  die  process  should 
onsist  of  heating  the  parts  to  2,150‘T in  vacuum 
Tdiafastquench.Tenq)eiing  should  be  done  at 
.025  to  1,050°F  due  to  secondary  hardening, 
sing  three  draw  cydes  at  times  of  1.5  h  to  2.0  b. 

MCREASE  FURNACE  TUBE  LIFE 

!A  ceramic  coating  company  ap¬ 
proached  us  with  a  product  tb^ 
claimed  would  increase  furnace  tube 
fe.  The  arst  was  quoted  at  about  $450 per 
the.  Do  you  know  arcane  that  has  used  Hie 
rotxss  long  enough  to  determine  if  it’s  cost 
fective? 


A  Residual  mcygen  is  uhat  is  causing  the  dis¬ 
coloration.  We  suggest  back  filling  the 
vacuum  furnace  to  remove  the  residual 
oxygen.  In  addidon,  since  argon  is  available,  it 
could  be  used  as  an  atmo^here. 

PROCESSING  NITRDNIC  BO _ 

QHowcanwebeattradNitronichOtoa 
160,000 psi  ultimate  tensile  strength? 
Our  customer  is  asking  us  to  beat  treed 
toMSpec.H-6875,  butwecan’tjindinforma- 
tiononincreashigtbestrengtbofNitronicbO. 

AMtronic  60  and  similar  austenitic  alloys 
arenot  heat  treatable  to  increase  strength. 
For  added  strength,  work  hardening  is 
onmrtimps  used.  HowEver,  die  purpose  for  heat 

treating  diese  alloys  is  usually  for  stress  reheving. 

MINIMIZING  DISTORTION  IN 
STAINLESS _ 

QWben  hardening  420 HC  stainless  sted 
toRc57to59,  we  are  experiencing  a 
30%  rejection  rate  on  the  required  fat¬ 
ness  (±0.003  in.)  specification.  The  parts 
(pocket  knife files)  are  being  processed  in 
batches  ew  single  lexers.  How  can  we  mini¬ 
mize  distortioit? 


Adiange  in  the  process  would  be  to  stress 
relieve  the  parts  at  1,100  to  1,200°F  for  1 
h.  The  second  suggestion  is  to  process  thepatts 
as  uniformly  as  possible,  such  as  a  single  1^ 
orientation,  similar  to  what  is  achieved  on  a 
meshbelL 


SPOTTY  HEAT  TREATING 


Is  there  any  reason  to  be  concerned 
ahoutdiespottingweate  gettinginthe 
zinc pbo^bate  coating  when  we  car¬ 


burize  llL44sted? 


A  The  spotting  condition  is  normal  for  zinc 
phosphate  coated  parts  that  are  heat 
treated.  Several  deaningprocedureshave 
been  used  to  remove  the  ^ots  after  heat  treat¬ 
ing.  In  this  case,  considering  environmental 
concerns,  we  recommend  an  add  deaning  and 
shot-blasdng  process. 


REMOVING  SURFACE  LEAD _ 

0  Leaded  steels  occasionally  have  soft 
^ts  because  the  smeared  load  on  the 
surface  interferes  with  surface  treat¬ 
ments.  How  can  we  remove  the  lathed 
pears  m  Hie  surface  after  tnadaning? 

A  There  are  four  possible  treatments:*’ 
20%  fluoroboric  add  at  room  tempera¬ 
ture  for2min. 

•  30%  nitric  add  at  160®F  for  10  min. 

•  Concentrated  potassium  hydroxide  at 
600“F  for  20  min. 

•  Heat  parts  to  over  800®F  in  an  oxidizing 
atmosphere,  water  quench,  and  shot  blast 


CORRECTION:  In  NITROCARBURIZING 
VS  CHROME  (May/june  1994)  the  line  that 
read:  '...the  wear  resistance  my  not  be  as 
good,"  should  have  read:  "...wear  resistance 
may  now  be  as  good. "  We  regret  any  incon¬ 
venience  this  error  may  have  caused  you 

To  introduce  METAL  HEAT  TMAUNG 
readers  to  the  hotline  service,  HTN  as  of¬ 
fered  readers  the  opportunity  to  call  it,  216- 

243-8990  or 800-736-7195,  one  time,  free 
of  charge. 

For  more  information  on  the  Heat  Treat¬ 
ing  Rework,  Cleveland,  OH,  Circle  301  on 
the  Info  Request  Card 
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HTN  Hodine 


Originated  in  1990,  the  Heat  Treating  Net¬ 
work  (HTN),  Qevtiand,  OH,  is  an  indepe^ 
dent,  national  association  of  beat-treating 
companies,  suppliers,  technical  centers, 
and  universities  dedicated  to  ensuring  Ore 
competitiveness  and  continued  success  of 
tbenation'sbeat-treatingindustty. 


SCREWY  RESULTS  _ 

Q  We  have  been  sttcoessfidfy  beat  treath^ 

self-tapping  screws  made  from  1 022 
stedjbrseveralyeam.  Recendf,  tee  parts 
b^fialingtee  customer’s  driBtesLDou^ 

case  hardening  teeparts  bos  brot^t  us  Bm- 

itedsuccess 

Tbescrewsusedtobefabricatedl^adif- 
ferent  source,  and  tee  material  vendor  bad 
changed.  Another  variable  to  consider  is 
that  the  furnace  bos  been  rebuilt  since  tee 
last  good  lot.  With  so  many  imiables,  tobat 
is  the  best  way  to  troubleshoot  teis prob¬ 
lem! 

A  ]f  die  heat  treatiDg  process  woritedbefote, 
flie  material  shouldhaverespondedfasor- 
abfy.  Snce  ihisisnotdie  case,  we  would 
<^^cppftihp  material  and  want  to  check  ahimi- 

num  lerel  and  grain  size,  bodi  of  utoh  could 

mmrihiitp.ia  poor  hatdenahilly. 

If  the  material  checks  out,  you  want 

to  consider  retrofitting  die  fiiinace  muffle  and 

retort  to  the  old  design  diat  was  snccessfiilin 

the  past  \7ididienew  design,  ifspossiblediat 

endogas  and/or  nitrogen  gas  m^  be  cooling 
the  parts  and  not  allowing  diem  to  be  properly 
austenitized  and  quendied. 


ailSTEMPEBIMB  TO  Be  55  _ 

0  We  have  been  beat  treating  band  took 

made  from  1072  steel  to  aRc50-52 
hardness.  Recently,  the  customer 


cbansedteespecificationtoRc55,wbicbwe  about  50"F  above  the  Uquidustempramre  of 

canmacbi^u)itbl072wbenaustemper- 

ing.Wmdd 1080 provide  tee  desired  harden-  low  porosityto  occur. 

abiWy? 

AAliterature  search  revealed  that  1080 

u.NB.uFinxi«..g _ 

The  parts  should  be  austenitized  and  then  Wmteatweexpecttorperatecmtimo^at 

salt  fluSed  at  600»F  and  held  for  two  X  2,000-F.  Wbatmater^ should  we  use 

hours  to  avoid  continuous  carbide  formation,  forfxtmes  to  ensure  long  bfe? 
irflich  could  cause  britdeaess  in  certain  sec- 

U  H  Fcctures  subjected  to  continuous  use  at 

°%u  might  also  want  to  consider  using  an  A  2,000"P  would  benefit  from 

afloysteelsuchas  1500-series  1541  or  1572.  rt  nickeHiasedanr^suchffilnroi^^ 

^  Inco  601,  vrfudi  provide  good  durafaihty.  Also, 

depending  on  the  fixture  design,  ceramic  mate¬ 
rials  can  be  used,  especaaSy  for  qiacersandsiiii- 

daripplicatioos. 


OUT-BAS  MEASUBEMENTS 
DUBINB  BBAZINB _ 

A  We  braze  tun^ten  carbide  to  4140  sted 
J  [  with  a  chromium  nickel-boron  aBty  in 
“  avacutmfumace.  Occasaondfywein- 
cur  out-gassing,  which  results  in  porosity 

ond/ordelaminationateeinterface.  Could 

we  use  gas  spectroscopy  to  anafyze  the  de¬ 
ments,  and  to  differentiiOe  material  lots  or 

st^dietsi? 

A^)ectroscppy  has  been  drown  to  be  a  res- 

niwhtp  mediod  in  determining  the  con¬ 
taminants  fixun  out-gassing  materials  in  a 
vacuum  fiirt^rr*.  However,  in  your  process,  the 


ements. 

We  would  suggest  running  several  tests  us¬ 
ing  time-at-temperatnre  as  a  variable.  The 
time  diould  be  increased  to  allow  the  gasses 
to  f<yi»re  die  liquid  metal  prior  to  solidifica¬ 
tion.  Then  choose  die  lowest  acceptable  time 
foraqualitypart 

You  might  also  tiy  etchmg  the  interface  to 
more  easily  detect  any  porosity  during  the 
tests.  The  temperature  of  the  melt  should  be 


BECUPEBATDBS  CBMPABED 

Q  We  are  rebuilding  a  St^  3b  batdr  fitr- 

naoe,  ubidr  includes  tee  installation  of 
a  reaiperator  system.  Have  there  been 
ary  independent  studies  comparingteeavo? 

A  Members  of  dieHeat  Treating  Networicre- 
port  diat  plug-q/pe  systems  are  60%  effi¬ 
cient  and  do  not  take  heat  away  from  die 
radiant  tubes,  as  sometimes  thou^t  Stack-ljpe 
systems  have  been  found  to  be  55%  effideru. 


To  introduce  JUETAl  HEAT  TREATING 
readers  to  tee  boUine  service,  HTN  has  of¬ 
fered  readers  the  opportunity  to  caR  it,  216- 
243-8990  or 800-736-7195,  one  time,  free 
ofcbarge. 

For  more  infermation  on  tee  Heat  Treat- 

ingNetwork,  Cleveland,  OH,  Circle  301  on 
tee  Info  Request  Card 
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HTN  Hotline 

higinated  in  1990,  the  Heat  Tr&itingNet- 
'jork  (HW),  CSevdattd,  OH,  is  an  indepen¬ 
dent,  national  association  ofbeat-treating 
ompanies,  suppliers,  technical  centers, 
md  universities  dedicated  to  ensuring  tie 
ompetitiveness  and  continued  success  of 
be  nation's  beat-trading  industry. 

JSINB  HARDNESS  OVER  TIME 

!  We  are  successfidfy  beat  treating  parts 
in  a  spring  application  to  Rc  45-48. 
However,  after  being  in  use  for  about 
woyears,  batdn^  drops  toRe20. 

The  parts  bad  a  thermal  treatment  of 
,500°F  for  one  hour,  oil  quench,  then  tem- 
ler  at  800°F  for  two  hours.  The  component 
iiTnpnrinns  are  1/4  in.  thick  X  1  in.  wide  X 
0  in.  long.  The  spring  was  two  ply  and  at- 
ached  at  one  end  only.  Duty  cycle  for  the 
pring  is  to  cycle  in  one  direction  and  return 
0  rest  fire  times  in  24  hr .  Operating  tempera- 
lire  was  about  200*’F  for  two  years. 

Do  you  have  any  idea  why  these  parts  are 
asing  hardness,  and  uhat  we  can  do  to  pre- 
entil? 

a  Membeis  contacted  for  advise  s!^  that  the 
alloy  you  are  using  is  not  suited  for  openr 
tion  at 200°F  because  it  is  a  cold  woiidng 
3ol  steel  in  addition,  it  is  also  a  low-alloy  COD' 
ent  If  available  in  die  needed  foim,  H-1 1 

rould  be  a  good  choice,  ^en  die  alloys  have 
PtytinlpriimmiumconienL  they  can  over  tem- 
ler  at  relatively  low  tenpeiatiires. 


TEIUIPEBINE  304  STAINLESS _ 

Q  We  need  a  process  to  reduce  the  hard¬ 
ness  of  304  stairdessdeeljromRc45-50 
toam/BdmumofRc36.  Canyoupro- 
videuswUbaterrperingcyd^ 


A  Because  304  stainless  steel  achieves  its 
harrinpss  through  woric  hardening,  parts 
diatare  tetnpered  can  not  be  rehardened 
jfhardness  is  recced  too  low.  It  is  suggested 
that  tests  be  conducted  to  determine  die  correct 
amountoftimepartsmiistbeheidattenqiera- 
ture.  Test  parts  should  be  heated  to  l,000°Fand 
held  at  tenqierauire  for  1 5  min.  Then  one  part 
^oidd  be  removed  and  cooled.  Rqieat  die  pro¬ 
cess  every  15  min.  for  each  of  the  remaining 


partfor  hardness  until  you  determine  die  proper 
time  interval  for  die  desired  hardness. 


KMWES  DISCOLDBINB _ 

QWe  make  knife  blades  from  beat  treats 
A-2steeL  The  knives  work ftne  and  bold 
anet^but,wbenusedtocutfoodswitb 
a  bi^  acid  content,  the  steel  turns  black.  Is 
thereat^  beat  treating  process  that  tve  can 
use  toprevent  the  discoloration.^ 

A  The  problem  is  that  A-2  steel  only  contains 
about  5%  dbromium  and  will  not  act  as  a 
standessstedwhenoqiosedtoharshenvi- 
roninents.Therefi)re,  if  a  bright  finish  is  desired, 
a  stainless  sted  ^idd  be  used.  If  die  customer 
insisK  on  condnuing  to  use  A-2  because  of  its 
edge-holding  properties,  dien  a  bhiing  process 
TnayatiegsthpJp  keep  a  uniform  surface  color 
on  die  blade. 


If  diat  is  not  the  case,  then  a  less  severe  quench 
qde,su(hasinteiTUptedquendi,maybeheh>- 
fiiLAnodier  option  is  to  change  quench  oils. 

CLEAWINB  UPYBUBACT _ 

QSrm^partswei^ringlesstbanlOlbead) 
weregas  carburized  The  parts  were  not 
cleaned prior  to  beat  treating,  even 
Hm^fbqrcarriedaresidueof water-soluble 
cutting  fltdd  Despite  the  residue,  beat  treat¬ 
ment  wassucces^  However,  we  are  con- 
cemedabottttbelackofdeatdngand  wonder 
bow  otberbeat  treaters ftelabout  carburizing 
witboutfirstdeaning  the  parts.? 

A  Several  heat  treaters  in  die  Neiwodc  state 
diat  (deaning  parts  prior  to  carburizing  is 
good  practice  for  several  reasons; 

•  To  avoid  part  surface  contamination. 

•  Avoid  furnace  atmosphere  contamina¬ 
tion. 

•  Minimize  smoke  generation  when  the  lu¬ 
bricant  is  burned  off  during  heat  treating. 

For  cleaning,  we  recommend  an  aqueous 
cleaner  specifically  made  for  cutting  fluids. 


PABTS  STICKIN6  TBBETBEB 


OSmaBroundpartstbatwearebeattreat- 
ingnestwbm  loaded  in  Hie jumace  and 
about  5%  stick  together  when  beat 
treededmavacmm furnace. 

The  parts  are  heated  to  1,900^ for  one 
hour  and  nitrogen  quenched  in  the  vacuum 
furnace.  They  are  loaded  into  16  baskets 
1/2  in.  deep,  150,000 pieces  per  load. 

Can  you  recommend  some  steps  we  can 
take  to  minimize  sticking? 


lYDBDBEW  EMBBITTLEMEWT 

^Apartwearebeattreatir^fbrawbed- 
jl  chair  lift  bos  to  be  either  carburized  or 
^  carbonitrided  (1018  and  1026  steels  are 
nvolved).  We  have  no  etperience  with  car- 
onitriding  and  rwedtoknawifaspecud 
reatrrwttt  is  needed  to  prevent  hydrogen  em- 
rittlement  when  using  the  process?  Origi- 
'olfy,  the parts  were  to  be  carburised  and 
mpered 


11^ 

11  dementis  not  aprobiem.  Concern  for  dns 
^  problem  is  found  mainly  in  processes 
ach  as  dirmne  piadng  of  metal  parts.  In  diose 
ses,  the  hydro^  diat  diffuses  into  die  metal  is 
aked  out  at  specified  times  and  temperatures 
epending  on  the  alloy,  depth  of  chrome  plate, 
od  size  of  die  part 


UNEXPECTED  CBACKINB _ 

Q  After  successjuMy  beat  treating  parts 
madejnm6150inibepast,  wearenow 
experiencing  cracks  in  the  latest  baud]. 
Ibe  cracks  occurafterquendiing  during  beat 
treatmenttoattainabardnessqfRc55-57. 

The  same  part  design  was  succesrfuUy 
beat  treated  before  using  the  following  cy¬ 
cle:  stress  relieve  at  1,000^ for  2  br, 
lS50'‘Fft)r6br,atmospbere;  oilquencbat 
18(rF;  terrperat300’’Ffor3  br. 

Why  are  we  suddenfy  developing  cracks? 

A  The  diermal  cycle  seems  to  be  reasonable 
for  die  product  and  desired  result. 'While 
die  part  design  msy  be  die  same,  die  latest 
batth  of  parts  might  have  diarp  comers  or  ma- 
chimrig  marks  that  did  not  east  on  previous 
parts-— either  could  act  as  stress  concentrators. 


A  We  suggest  you  try  one  or  more  of  the  fol¬ 
lowing  to  r^eve  foe  part  sticking; 

•  Oxidize  the  surfoce  to  prevent  metal  to 
metal  contact 

•  Use  lighter  loads  in  foe  baskets  to  help 
prevent  foe  nesting  of  parts. 

•  Sprinkle  a  small  amount  of  talcum  pow¬ 
der  on  foe  parts.  This  prevents  direa  contact, 
can  be  removed  with  an  air  blast,  and  does  not 
harm  foe  vacuum  surface. 

To  introduce  METAL  HEAT  TREATING 
readers  to  the  hotline  service,  HTN  bos  of¬ 
fered  readers  the  opportunity  to  call  it,  216- 
243-8990  or  800-736-7195,  one  time,  five 
of  charge. 

For  more  information  on  the  Heat  Treat¬ 
ing  Network,  Cleveland,  OH,  Circle  301  on 
the  Reader  Service  Card 


G-4 


HTN  Hodine 


Originated  in  1990,  the  Heat  Treating  Net- 
worit  (RTN),  Oeveiand,  OH,  is  an  indi¬ 
gent,  nationd  association  ofbeat-ireata^ 
companies,  suppliers,  technical  centers, 
and  univerrities  dedicated  to  ensuring  the 
competitiven&s  and  continued  suaess  of 
the  nation’s  heat-treating  industry. 

MiCKEL  BRAZING _ 

QWe  have  a  Jumace  that  was  origirudfy 
designed for  bright  annealing  of  stain¬ 
less  steel  Would  this  continuous  fur¬ 
nace  with  hydrogen-nitrogen  atmosphere 
and  a  cooling  zone  be  suitable  for  brazing 
tbin-walltubit^l 

Ain  order  to  be  successfiil,  a  hi^  enou^ 
temperature  to  melt  the  braze  material 
and  fimff  enough  for  it  to  flow  into  the  de¬ 


sired  areas  are  needed. 'Without  knowii^  die  al¬ 
loy  and  part  geometry,  time  and  temperature 
rerommendadons  can  not  be  made.  However, 
basicalty,  the  braze  alloy  diould  be  allowed  to 
solidify,  with  rapid  cooling  following  to  900'T. 
This  would  avoid  carbide  precipitation  (assum¬ 
ing  that  the  base  material  was  a  3000  series 
craiiitp<y!  steel)  The  atmo^bere  should  also  be 
dry,  having  averylowmoisuire  contenL 

ANNEALING  NITBIBED  4140 

Q  Our  customer  tvouldUke  us  to  annecd  a 
batch  of4140stetiparts  after  nitriding 
for  a  dimensional  change.  Canwean- 
rjfpifhtttp parts  and  rebardenl  - 

A  No.  The  parts  mr^  be  annealed  by  heating 
to  i,450”Ffollow^byasiowco(^butdie 
parts  win  not  renitiidk  It  m^  be  possible 
TO  grind  nr  EDM  the  area  and  renitridefe  parts 
\^out  annealing  but  your  customer  may  have 
“bought  flie  £nm”  on  ^  one. 

VAHADIUM-FBEE  4T4D  GEARS 

Q  We’ve  been  asked  to  harden  gean  that 
use  a  new  41^  material  w^  a  larger 

sae  (ASM  8-9)  than  webavepre- 

viouftgencotttUeredPreviousmaterialcon- 
tamedvanadiwm  and  was  finer  grain  (ASM 

,  * 

The  gears  are  29  in.  OD  with  a  26  in.  ID, 
andare5  in.  thick.  The prmoufiy  success- 
fidthermalcydewasatstenitizeat 1,600'‘F 
in  air  and  water-spray  quench. 


Couldyousuggestathermdcycleforthe 
new  material?  Cracking  nutst  be  avoided 

A  The  original  4140  material  containing 
vanadium  would  have  carlndes  formed, 
which  could  make  the  material  more 
pnme  to  cracking.  However,  die  fine  grain  size 
probaUty  oEset  that  The  new  material  is  stin  rel- 
advefy  ffoe  grain  and  diould  be  acceptable.  Tty 

using  your  original  diermal  cycle  as  a  baseline 
Mid  rhwkfnr  cracking.  If  aaddng  occurs,  re- 


CBACKING  1B5D  BOLTS _ 

OWe periodicaify  strip  K&O  chromium 

jiatedsteelboltsandsometimesftdlouT 

customer’s  bend  test.  We  perform  a 
quench  and  temper  to  attain  a  core  of  30-40 
Rcond  induction  baden  to  50-55 Rc  Why  do 

onlysomeoftbereplatedpartsfail? 

Alnsperdnn  of  both  acceptable  and  unac- 
equable  bolts  reveal  an  interaction  be¬ 
tween  die  bob’s  core  hardness  and  iqidro- 
gen  embrittlement  from  the  stripping  and 
pttiHng  The  acceptable  bolt  shows  more 
maitensitediandieunaocqitablebobandcom- 
paiahie  hardnesses  of  Rc  34  versus  Rc  28  for  die 
uiiaccqitablebob.Thisteducesdieteosilecq)a- 
bilides  of  the  Med  btflL  Also,  fiulure  to  bake  af¬ 
ter  die  add  dip  embrilded  die  bob’s  case. 

It  is  die  fnmhinaiimi  of  both  variables  that 
rgiKP  die  sporadic  bend  test  Mures.  Try  bak¬ 
ing  operations  at  375^  for  3  hr.  after  the 
chrome  plating  and  stripping  operations  in 
addition  to  fiiliy  austenitizing  the  core  of  die 
bolt  to  achieve  the  qiedfled  30  Rc  minimum 


HABDENING  420HC  STAINLESS 

QWe  are  using 420HC  stainless  steel  to 
produce  knife  blades.  In  trials  using 
carburizing  and  carbonitriding,  we 
bavebeenabletoahieveonfyarange  ofRc56 
to  58.  The^recification  calls  for  Rc  60,  with 
minimum  distortkm.  Is  there  arrythingyou 
could  sug^st  toot  would  eruhk  us  to  ^t  the 
extrahardnessweneed? 

A  The  carbon  content  of 420HC  is  insuffi¬ 
cient  to  attain  die  desired  Rc  60  hardness 
on  die  surface.  You  could  trynitiiding  die 
surface,vrfiich  would  also  minimize  any  distor¬ 
tion.  If  you  decide  to  nitride,  keqi  in  mind  dial 
die  400  series  of  stainless  steels  are  difficult  to 
nitridp  due  to  interfering  surface  films.  A  grit 


to  nitriding  is  usually  needed 


DiSTDBTIDH  DF  A-2  STEEL  _ 

OWe  are  beat  treating  A-2  cutting  mtOs 
andjhtd  some  parts  in  the  batch  esaxed 
herunouttoleranceof 0.001  in.  Is  there 
anything  that  ice  mifitt  do  to  reduce  the  dis- 
tortion? 

A  Distortion  of  A-2,  aldiough  usually  mini¬ 
mal,  mayrespondto  careful  racking  of  the 
pans  di^g  hear  treaimem.  A  stadsiicalfy 
significant  vatiabie  study  of  pan  runout  by  radc 
posidon  and  pan  position  may  give  dues  to  your 
problem.  Rwont  may  also  be  reduced  if  the 
pans  are  stress  relieved  between  roi^  and  fin- 
i^maddDhtg.  A  combination  of  bodi  strategies 
mwhqnove  your  produa  quality. 

ANY  REASON  TO  TEMPER? _ 

OWe  use  4140  as  a  sthstrate for  brazing 
in  vacuum.  As  part  of the  process,  t^ 
parts  are  normedized  after  brazing.  The 
specification  alu)  calls frr  a  temper  to  He  25- 
30,  after  normalizing.  Iftbe  parts  are  alrecufy 
in  tks  hardness  range  tfternormcdmng  is 
here  ary  reason  to  tenqrer? 

A  No.  If  hardness  is  at  die  desired  level  tem¬ 
pering  is  not  necessary.  In  fact,  the  mi- 
aosnuemre  in  the  normalized  condition 
is  fine  peariite.  A  temper  could  cause  the  grain 
size  to  grow  and  possibly  diange  the  mechanical 
properties  of  die  material 

FIXTURE  LIFE  AT  2,000°F _ 

QWe  recenfif  installed  a  new furnace  that 
we  plan  to  operate  at  temperatures  to 
2,000^F.  Canyousug^  some  materi¬ 
als  we  can  use  infixture  design  that  win  live 
at  hose  temperatures. 

A  At  continuous  temperature  around 
2,000°F,  die  nickd-based  alloys,  such  as 
Inco  600  and  Inco  601,  provide  good 
durability,  in  addition,  depending  upon  die  types 
of  fixtures  being  designed,  ceramic  materials 
can  also  be  used,  especially  for  spacers  and  sim- 
ilarqjplications. 


To  introduce  METAL  HEAT  TREATING 
readers  to  the  hotline  service,  HTN  has  of¬ 
fered  readers  the  opportunity  to  call  it,  216- 
243-8990  or 800-736-7195,  one  time,  free 
of  charge. 

For  more  information  on  the  Heat  Treat¬ 
ing  Network,  Cleveland,  OH,  circle  301  on 
the  Reader  Service  Card 


HTN  Hotline 


Originated  in  1990,  the  Heat  Treating  Net¬ 
work  (HTN),  Cleveland,  OH,  is  an  indepen¬ 
dent,  national  association  of  beat-treating 
companies,  suppliers,  technical  centers, 
and  universities  dedicated  to  ensuring  the 
competitiveness  and  continued  success  of 
the  nation’s  heat-treating  industry. 


INCREASE  THE  LIFE 
OF  STAINLESS 


QIam  making  a  component  out  of  410 

stainless  steel  and  would  lie  to  increase 

dKUfe.  Can  410  be  liquid  nitrided,  gas 
nitrided,  orplasmanitrided? 

A  Yes,  410  stainless  steel  can  be  nitridedus- 
ing  any  of  the  diree  mefliods: 

liquid  nitriding  is  still  performed  in  the 
United  States  primarily  under  various  trade 
nitnp<:  In  general,  the  temperamre  range  is 
from  950“?  to  1,075*’F.  Typically,  liquid  ni¬ 
triding  is  used  for  shallow  (<0.005  in.)  case 
depths.  To  process  410  stainless  steel,  no  spe¬ 
cial  surface  preparation  is  required  to  facili- 
taie  nitriding. 

Gas  nitriding  is  the  most  common  form 
of  Tiitrirting  employed  by  heat  treaters  and  has 
proven  to  be  succesrful  in  nitriding  stainless 
steels.  The  temperature  range  is  925'F  to 
1.100*F.  Rather  than  utilizing  the  two-st^e 
“FLOr  process,  a  single  stage  of  20%  to  30% 
<imtnnnia  dissocfation  rate  is  more  often  used. 
For  gas  nitriding  of  stainless  steel,  special  sur¬ 
face  preparation,  sudi  as  dry  honing  prior  to 
nitiiding.  is  required  to  remove  the  chromium 
oxide  film  that  gives  the  stainless  steel  its  cor¬ 
rosion  resistance. 

Plasma  nitriiting  is  beotming  a  more  ac¬ 
cepted  and  utilized  form  of  nitriding.  The  tem- 
peramre  range  for  plasma  nitriding  is  much 
wider  than  the  other  two  forms:  700“F  to 
1.100°  F  for  plasma  nitriding,  no  special  sur¬ 
face  preparation  is  required,  and  the  chro¬ 
mium  oxide  layer  can  be  removed  inside  the 
furnace  via  “sputtering”  in  hydrogen  just 
prior  to  introducing  the  nitriding  atmosphere. 

It  should  be  noted  that  tdiile  nitriding  of 
suinless  steel  can  be  accomplished  by  any  of 


the  three  processes  and  will  increase  the  sur¬ 
face  hardness  and,  subsequently,  wear  resis¬ 
tance,  there  is  a  significant  drawback.  The 
hardness  increases  are  due  to  the  formation 
of  dirotnium-nittides.  Unformantely,  tying  iqi 
the  chromium  in  the  case  decreases  the  cor¬ 
rosion  resistance  of  the  component 

CBACKIHG  521  DO  CHOKE  TUBES 

QWe  are  trying  to  use 52100  in  place  of 
4140  in  a  shotgun  choke.  The  521 00 
cracks  during  toughness  tests  after  be¬ 
ing  quench  and  tempered  to  Rc  45.  Any  sug- 
g^Hons? 

A  Try  at  1,550°F  and  adding  a 

30  min.  soak  at  temperature.  You  may  not 

be  allowing  the  carbon  enough  time  to  en¬ 
ter  solution,  vrfiidi  would  cause  part  brittleness. 

Mimfll  LnY  135  PINS  CRACKING 

QWe  have  some  pins  made  ofNitraUoy 
135  modified  that  have  been  nitrided 
and  then  electroless  nickel  plated.  A 
metallurgical  inspection  made  after  plating 
shows  a  cracked  case  from  the  surface  into 
gndnboundaties.  Candectrolessrtickelplat- 
ing  cause  this  cracking? 

A  No.  Further  discussion  revealed  that  the 
“cracks”  were  filled  with  nickel  plating, 
which  indicates  that  the  cracks  were 
present  before  plating.  The  nitriding  cycle 
used  consisted  of  a  standard  FLOE  process, 
plus  an  additional  third  stage  to  control  white 
layer. 

The  FLOE  process  consists  of  a  first  stage  at 
975°F  with  an  ammonia  disassodation  rate  of 
15%  to  30%,  followed  by  a  second  stage  at 
1 025°F  widi  a  disassodation  rate  of  80%  to 
8*5%.  A  third  stage  is  added  in  applications 
where  white  layer  must  be  controlled  to 
tighter  specifications,  such  as,  0.0006  in. 
maximum.  While  the  temperature  for  this 
third  stage  remnains  at  1,025‘’F,  the  disasso- 
daiion  rate  is  increased  to  100%.  When  using 
this  third  stage,  the  length  of  time  at  100%  dis- 


assodahon  rate  is  critical. 

It  is  suggested  that  testing  be  performed  to 
determined  the  length  of  this  stage.  In  general, 
V:  hour  to  3  hours  is  suffident  depending  on 
case  depth  when  the  time  for  the  third  stage 
is  excessive,  nitrogen  is  removed  from  the 
ra<ip  The  first  site  of  nitrogen  depletion  is  at 
surface  grain  boundaries  and  when  observed 
metallographically  spears  as  cracks  at  the 
surface  of  the  nitrided  case.  Review  the  length 
of  your  third  st^e  and  deaease  the  time 


CAN'T  MAKE 

MINIMUM  HARDNESS _ 

QWearecabonitriding  12114  screw  ma- 
drine parts  to  meet  0.015  in.  mitdmum 
caa>  depth  andR12N-90  minimum  sur¬ 
face  hardness.  We  process  at  1.600” f for  l‘/2 
hours,  which  gives  us  approxittudefy  0.18  in 
case^tb.  Wbentbecaseisevaluaiedusinga 
micro  hardness  traverse,  we  find  R15N 
(equivalcr.  ;  -82.5  at  0.002  in.  and R15N 
(equivider-.t )  -89.8  at  0. 005  in.  What  would 
cause  this  tower  bar. mess? 

A  Upon  further  discussion  of  the  carboni- 
triding  cyde,  we  discovered  that  a  10% 
ammonia  content  was  employed  in  the 
ftimare  atmosphere.  Nirogen  lowers  the  trans¬ 
formation  temperature  of  austenite  and.  there¬ 
fore,  can  lead  to  retained  austenite  in  the 
qiipnrhpd  case.  Retained  austenite  can  be  trans¬ 
formed  by  “deepfreezing”  at  -qO^F  to  -150'’F.  In 
order  to  avoid  fae  need  to  “sub-zero”  neat  car- 
boniitided  parts,  a  cyde  should  be  developed  to 
minimize  the  amount  of  ammonia  used.  Many 
automotive  specifications  call  for  5%  to  5% 
ammonia  content.  As  a  starting  point,  cut  your 
ammonia  in  half  to  5%. 


To  introduce  METAL  HEAT  TBEATING 
readers  to  the  hotline  service,  HTN  has  of¬ 
fered  readers  a  one-time,  free  of  charge  op¬ 
portunity  to  call  the  Hotline  at  216-243- 
8^0  or 800-736-7195. 

For  more  information  on  the  Heat  Treat¬ 
ing  Network,  Cleveland,  OH,  circle  301  on 
the  Reader  Service  Card. 


H  Hotline 


in  1990,  the  Heat  Treating  Net- 
Cleveland,  OH,  is  an  indepen- 
ional  association  of  beat-treating 
ies,  suppliers,  technical  centers, 
ersities  dedicated  to  ensuring  the 
iveness  and  continued  success  of 
n*s  beat-treating  industry. 


DBGINGS  DISTHRTIDIi 

are  beat  treating  tbin  %  to  ^/^m. 
^ngs  of86B30  in  a  continuous  belt 
uicearui  are  experiencing  excessive 
m.  The  cycle  is  to  austenitize  at 
n  a  028%  carbon  potential  atmo- 
e  oil  quench  in  and  tenper  at 

ing parts  dimensionally  at  every 
epmess  bos  revealed  that  most  of 
irtion  is  occurring  during  the 
That  can  we  do  to  eliminate  it? 

lough  you  have  conduaed  dimen* 
lal  che^g  wherever  possible,  con- 
ous  belt  himaces  have  a  quench  duite 
lied,  making  it  impossible  to  check 
isieoitized,  pnorto  quenching.  There- 
i  discount  &e  possibili^  of  distortion 
duting  die  austenitizing  phase, 
n*  to  decrease  distortion  in  the  fiir- 
id  be  to  decrease  the  feed  rate  to 
weight  of  parts  piled  on  top  of  each 
0  much  weight  at  the  austenitizing 
ire  could  account  for  almost  all  of 
don  you  are  experiencing.  The  loss 
don  could  be  partially  o&et  by  in* 
le  belt  speed. 

ng  distortion  from  the  quenching 
lomplished  by  several  means: 
ease  the  austenitizing  temperature 
•  but  be  sure  to  set  the  belt  speed  to 
X  all  parts  soak  out  at  this  tempera- 
itor  he  parts  either  with  a  thermo* 
observe  parts  through  a  peephole, 
ase  the  quench  oil  temperature, 
je  to  a  “dower”  oil 
lese  suggestions  should  be  accom* 
extensive  testing  to  insure  that  the 
nechanicai  properties  of  the  forg* 

U  being  met 

don,  monthly  monitoring  of  your 


quench  oil  is  essential  Your  quench  oil  sup¬ 
plier  should  be  able  to  assist  you  in  testing  for 
water  and  solids  contamination,  speed,  and 
viscosity  to  ensure  that  your  oil  is  still  meeting 
specifications. 


CRACKING  TOOL  STEEL 


compare  uses  Carpenter  RDS  tool 
steel  for  shafting  tpplications.  Occa- 
^  sionidfy,u£getpart5backjwmourtool 
ftxm  that  are  cracked.  What  processing  steps 
can  rveinstituietodiminatethisproUem^ 


A  Carpenter  RDS  is  basically  a  L6  mate¬ 
rial— a  general  purpose  tool  steel  that 
can  be  hardened  to  Rc  62  and  should  be 
at  1,450®F  to  1,550®F.  16  does  not 
require  preheating,  but  heat-up  rate  should  be 
dow.  Tenq)ecature  should  be  held  for  10  to  30 
mfn.  Parts  should  be  quenched  in  “warm”  oil 
(sqjproximately  200®F).  It’s  very  important  to 


HARDENING  410  STAINLESS 


Q 


We  are  starting  to  ^several  inquiries 
I  for  hardening  410  stainless  steel  and 

^  the  first  load  we  ran  came  out  with  a 
s^aceofRc^/50vMetbecoreisRc4y44. 
TestingreBealed 0.0005  in.  of  carbon  picktq). 
The  specification  is Rc38/42 and  we proc^ 
in  an  endothermic  atmosphere,  internal 


What  can  we  do  to  salvage  these  parts 
and  what  steps  can  we  take  to  prevent  this 
from  br^peningto fitture  loads? 


A 


lliifortunateiy,  tiie  excess  carbon  in  the 


diflfiKing  OT  “breaking  15)”  these  carbides 
isallbutinqxi^le. 

Depend^g  on  the  specification  (some  are 
very  specific  on  allowable  levels  of  carbon 
pickup  and  should  be  reviewed  with  the  cus¬ 
tomer),  it  is  possible  to  increase  tiie  temper- 


top  of  ike  hardness  specification  while  hold¬ 
ing  the  core  hardness  to  the  bottom  of  the 
specification. 


A  HTN  member  noted  that  when  using  this 
method,  at  temperatures  above  950®F  you  will 
start  to  observe  some  secondary  hardening  at 
the  surfrce. 

Because  you  are  using  an  endothermic  at¬ 
mosphere  in  a  furnace  that  is  also  used  for 
neu^  hardening  of  higher  carbon  steels  and 
carburizing,  it  is  suggested  that  you  give  the 
furnace  a  good  burnout  (at  least  18  hours) 
prior  to  processing  future  lots  of  these  parts. 
Additionally,  be  sure  that  the  parts  are  dean 
and  free  from  any  oils.  Use  the  cleanest  and 
newest  baskets  you  have. 

If  the  job  can  justify  the  expense,  purchase 
a  fixturing  setup .  Be  sure  that  the  carbon  in 
the  processing  atmosphere  does  not  exceed 
that  which  is  in  the  410  you  are  using. 

INCONSISTENT  HARDNESS  _ 

QWe  are  heat  treating pins  made  of  11 44 
that  are  3.0  in.  long  and  about  in. 

diam.  After  austenitizing  at  lySSO^'F 
and  tempering  at  SSO'^F,  we  are  getting  in¬ 
consistent  hardness  readings.  The  ends  are 
meeting  the  specification  ofRc 38-42  but  the 
core  is  as  low  as  Rc20.  Our  quench  medium  is 
maintained  and  exceeds  our  minimum  re¬ 
quirements.  We  have  processed  this  part for 
years  using  the  same  equipment  and  the 
same  recipe.  Any  suggestions  on  what  the 
problemmqybe? 

AMetallographic  evaluation  showed  that 
the  grain  size  on  this  batch  of  parts  was 
ASTM 10,  very  fine  grained.  Evaluation  of 
past  lots  showed  a  grain  size  of  ASTM  4  to  6.  As 
the  grain  size  decreases  so  does  the  hardenabil- 
ity.  Even  the  best  internal  procedures  and  con¬ 
trols  can  not  overcome  material  problems. 
Qosdyworidng  with  die  customer^rfien  specify¬ 
ing  material  and  processes  can  help  prevent 
problems  that  the  heat  treater  cannot  control 

To  introduce  METAL  HEAT  TREATING 
readers  to  the  hotline  service,  HTN  has  of¬ 
fered  readers  a  one-time,  Jree  of  charge  op¬ 
portunity  to  call  the  Hotline  at 216-243- 
8990  or  800-736-7195,  For  more 
information  on  the  Heat  Treating  Network, 
Cleveland,  OH,  Circle  301  on  the  Reader 
Service  Card. 
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HTN  Hotline 


Originated  in  1990.  the  Heat  TreaUngNet- 
work  (HTN),  Cleveland,  OH,  is  an  indepen¬ 
dent,  national  association  of  beta-treating 
companies,  suppliers,  tecbniaU  centers, 

and  universities  dedicated  to  ensuring  Ok 

mmpetitiveness  and  continued  success  of 
tbenotion'sbeta-treatingindustry. 


BRITTLE  WASHEHS  _ 

QWe  have  some  washers  made  ofSAE 
1095 tbat are I/16-in.  thick.  Tb^btae 
been  quenched  and  tenqxredat  700^P 
to  Rc 40/45,  and  have  been  cadmiwm  plated. 
Wbentbeuxtsberswerebrii^usedinassem- 

bfy,  some  of  the parts  broke  in  a  brittle  fash¬ 
ion.  Checking  our  records,  the  washers  are 
from  two  different  sources  but  are  now 
mixed  together.  We  believe  tbat  one  source 
didnotbakeqfterplating.lstbereafacl 


Awashen  that  are  brittle,  as  well  as  the 
chpmistry  of  parts  ttiat  are  ductile  to  en- 

sure  to  the  st^  are  1095.  If  file  diemlslries 


ersat400‘Tforatleast8hr.'nienconduamoie 


A  plater  with  many  years  of  e^erience  says 
that  rtirimimn  plating  is  more  susceptible  to 


metaL  He  also  says  ttiat  there  is  a  time  period 

when  baking  is  most  effective  (he  typically 
tries  to  bake  within  4  hr  of  plating)  and  if 
thpsp  parts  have  been  sitting  around  for  sev¬ 
eral  weeks  or  even  months  you  have  to  strip, 
reheat,  replate,  and  bake,  liofottunatdy,  you 

would  have  to  ^  diis  to  all  of  die  parts  to  en¬ 
sure  they  all  meet  die  required  spedficadons. 


HELP  WITH  ASTM  A532 _ 

QWe  have  received  a  request  to  quote  on 

beat  treating  castings  toASTMA532 
Class  IB  type  A  Could  you  give  us  some 
infannationonwbattbematerialisandbow 
tobeattreatit? 


AThis  is  conadeted  a  “vrinte  iron”  diat  has 
a  chromium  content  between  23%  and 
28%.  For  maximum  hardness,  we  suggest 


CTjcjjiiig  during  heat  up,  die  parts  should  be 


slovrfyheaiedinacoldfiimaceto  1,200'’F.  Com¬ 
plex  disqies  should  not  be  heated  at  a  rate  ex¬ 
ceeding  50'F/hr.  Above  1,200’F,  heatup  nor¬ 
mally  to  the  austenitizing  temperature  of 
1,950®F  and  hold  for  4  hr  minimum  and,  for 
lige  parts,  at  least  1  farrin.  of  thickness.  Air 


formation  temperature  (approximately 
1,100‘T)  ond  dim  still-air  cool  to  room  temper- 

aiure.  To  restore  some  lousiness,  temperii^  at 

400“F  for  4  hr  is  a  common  practice. 


DECREASING  RETAINED 
AUSTENITE  _ _ 


QAs  a  manufacturer  of  ^lecialized  bear- 
ittgs,  weuseSAE5310M^<9>P^' 
tions.  We  carburize  at  l./OO^F,  the  first 
30  hr  at  a  dewpoint  ofl2F;  the  next  20  brat 
25F;  and  the  lari  15  hr  with  no  natural  gas  ad¬ 
ditive  to  the  furnace.  Tbe parts  are  then 
cooled  to  l,525'’Pandbeldfor3  hr  before 

quend>inginoilatl75'’F.fartsaretbentem- 


0.020-  in.  aad0.070-in.  d^th,  tbe  case  har¬ 
ness  drops  to  Rc  48,  and  then  goes  back  tq)  to 
Rc58  wbidi  seems  to  indicate  retained  aus¬ 
tenite.  How  am  we  cban^  our  process  to  de¬ 
crease  toe  retained  austenite? 


A  The  first  and  most  obvious  process  step  to 
transform  retained  austenite  is  to  add 
“deep  freezing”  to  your  procedure.  An- 

odiermediod  of  reducing  retained  austenite  that 

would  avoid  the  potential  for  micro  cracking  of 

,  V  .  ^  j _ £ _ : _ .AA 


stresses  from  wdding.  Seforence  material  states 
dwt  70%  of  the  residual  stresses  are  rdieved  in 
the  first  hour  of  stress  relieving.  No  sigmficaiu 
changes  in  die  ndcrosttucture  can  be  observed 
metallogrsqiiiically,  so  die  onlymethod  of  mea¬ 
suring  the  e&a  of  stress  relieving  is  widi  x-ia^ 


idadon  caused  bydie  extended  time  atunqieia- 
utre  at  die  extend  time,  die  parts  are  probab^ 
accqitable  metallurgicaliy.  However,  since  du 
parts  were  not  processed  to  spedficadon,  du 
customer  must  be  notffied  of  die  discrepanq 
and  sign  off  fiiraccqitanceviaadevladQtL 


LOW  SURFACE  HARDNESS _ 

QCarbonitriding  of  12L14  is  a  process 
tbat  we petfam  several  times  a  week 
OccasionaBy,  we  get  a  load  toot  comes 
out  with  low  surface  hardness.  Deep  freezit^ 
toesepartsdoesnotmqjrovetoebardPessant 
tbatleadsustobelievetoattoeproblemisno, 
retained  austenito.  WbatcotMtbeproblen 
beandbowamweavoiditintbefiOure? 


A  Metallurgical  anaiyris  of  die  parts  did  no 
show  retained  austenite.  Inriead,  a  pd 
ished  and  un-etdied  part  displ^ed  sub 
surface  pororiqr  in  die  cabonitrided  case.  The 
^  of  porosiqr  is  associated  widi  excess  ammo 
nia  additives.  It  can  be  caused  by  several  vari 
ables  and  to  avoid  diis  formadon  tight  control 
must  be  used  when  carbonitriding.  Some  of  du 
variables  diatleadtovoids  indude:  increased  cy 
detenq)eranite,hi^nitrogen  levels  in  die  case 


be  to  furnace  cool  die  parts  alter  carburizing, 
then  re-austenitize  at  1,500T,  hold  for  1  hidn. 
of  thidmess,  and  dien  quench. 


TDD  MUCH  RELIEF? _ 

Q  Recently  we  were  performing  apost- 
weld  stress  relieve  on  some  cortponents 
made  ofAMS  ^10  titanium  c^.  Tbe 

customer  specified  1  brat  1,150’‘F  in  air. 
During  tbe  cycle,  our  controller  malfitnc- 
ttonedandtoepartsstqyedattemperaturefor 
6br.Aretoepartsscnp? 


A 


AMS  4910  titanium  alloy  is  an  alpha  alloy 
(Ti-5AI-2.5Sn)  and  cannot  be  strength- 


structure  is  a  stable  phase.  The  1  hr  at  1,150°F 


stage  of  die  cyde.  In  addition,  the  carbon  poten 
tial  of  the  atmosphere  must  be  at  the  desirei 
levd  before  introduction  of  the  ammonia  addl 
tive.  Also,  reprocessing  of  carbonitrided  part 
leads  to  porosity  in  die  case.  Ihifortunateiy,  ono 
die  voids  are  formed,  they  can  not  be  “heated' 
or  “filied  back  in.”  Tight  comrols  in  processin 
is  die  key  to  avoiding  diis  problem. 


To  introduce  METAL  HEAT  TREATINt 
readers  to  tbe  hotline  service,  HTN  bos  oj 
fared  readers  a  otte-time,fiee  of  drarge  op 
portunity  to  call  tbe  Hotline  at  216-243 
8990 or 800-736-7195. 

For  more  information  on  toe  Heat  Treat 
ing  Network,  Clevdand,  OH,  cirde  301  o, 
toe  Reader  Service  Card 
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HEAT  TREATING  FOR^ 
NON-HEAT  TREATERS 

Back  by  popular  demand,  the  Heal  Treat¬ 
ing  Network  along  with  the  assistance  of  the 
mmbership  will  host  Heal  Treating  for  Non- 
Heat  Treaters  seminars.  The  tentative  sched¬ 
ule  is  setfor  late  September  and  early  October 
in  the  Qndnnali/Dayton,  Toledo^>etroit,  and 


Qeveiand  areas. 

If  you  would  like  to  be  induded  on  a  mail¬ 
ing  lik  to  receive  updated  and  detailed  infor¬ 
mation,  please  contact  HTN  no  later  than  Au¬ 
gust  30, 1995. 


HTN’S  NEW  ADDRESS 

ppat  Treating  Network  has  moved  to  new 
offices  at  16600  \Pest  Sprague  Road.  Please 
Tiwlcp  note  of  our  new  suite,  #275.  The  tele¬ 
phone  and  fax  numbers  will  remain  the  same. 


DIRECTbR’S  CORNBrT' 

Becenliy,  Heat  Treating  Netwoii—— -  . 

know  of  the  eztensire  f?ipw<**nr»»and  ei^tettise  our  memberdnp  represents,  but  l  was 

OTMwdhydieamonnt  of  eqnipmmtandjrocess  capabilities  tiiey  possess. 

Essentiih,  far  erety  call  diat  comes  in  via  our  HOniNE  searchmg  for  a  commerm 
shop  wifliqi^c  cq)aMitiesforjiiocesses  andmatei^  there  is  at  least  one  and  often 
sevaalmeml>etsvdiocanmanagelheta& 

This  fimnpling  of  Kquests  for  heat  treating,  both  standard  and  umqne,  has  led  to  nw 


dedicated  tot 


team, 
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PARTS  CLEANING  PROJECT 

In  the  coining  weeks,  HTN  will  be  survey¬ 
ing  the  network  members  focusing  on  their 
current  methods  of  deaning  parts  before  and 
after  processing.  This  joint  study  between  HTN 
and  Los  Alamos  National  Laboratories  will 
concentrate  on  moving  the  heat  treating  in¬ 
dustry  toward  environmentally  friendly  dean¬ 
ing  of  parts  while  maintaining  the  required 
standard  of  deanliness  need  for  proper  treat¬ 
ing. 

Non-Heat  Treating  Network  members  are 
welcome  to  partake  in  this  survey.  Contact 
HTN  by  fc,  phone,  or  letter  to  be  considered 
as  a  partidpant  in  this  poll. 


GROUP  PURCHASING 
OF  NATURAL  GAS 

The  concept  of  this  program  is  to  combine 
the  purchasing  power  of  the  entire  network  to 
obtain  the  lowest  possible  rate  for  HTN  mem¬ 
bers*  natural  gas  purchases.  Without  ques¬ 
tion,  our  negotiating  power  as  a  group  is 
much  greater  than  that  of  any  individual.  HTN 
has  evaluated  the  proposal  submitted  by  lead¬ 
ing  gas  suppliers  focusing  on  a  marketer  who 
can  furnish  the  membership  with  exceptional 
services  and  finandai  returns. 

If  you  would  like  to  take  part  in  this  exdt- 
ing  members’  oppo^unit\^  contact  HTN  about 
joining  the  network. 


For  more  information  about  the  Heat 
Treating  Network^  contact  Heat  Treating 
Network,  16600  West  Sprague  Rd,  Suite 275y 
Cleveland,  OH  44130-6318.  Tel  2l6-243‘ 
8990  or  800-736-7 195'Jax 216-243-8992; 
Email  HEATNET@aoLcom  or  CompuServe 
764703122;  or  circle  302  on  the  Reader 
Service  Card 


HTNBUILITIN  BOARD 


iNBEimrs 


WTN  Networking  News 

The  Heat  Treating  Network  (HTN)  is  a  not-for-profit,  technical  organization  specializ- 
tg  in  the  beat  treating  indu^.  '^mmbersMp  is  an  alliance  of  industrial  academic, 
nd  govermnent  entities.  Members  share  in  tecbmdogical  developments,  build  alliances, 
nd  receive  practical  and  timefy  solutions  to  their  beat  treating  problems  in  a  effi^  to 

jise  the  tedmical  lend  and  awareness  of  the  beat  treating  iruiustty.  Assistance  and  infor- 
uUion  is  available  to  the  membership  at  no  charge  and  non-members  whenever  possible, 
ompar^  memberships,  baxd  on  annualgross  sales,  start  at  $l,(H}Oannualfy. 


APPRENTICESHIP 
iROGRAM  ANNOUNCED 

The  RIN  ^prenhceship  Project  is  offering 
pportunities  for  heat  treating  companies  to 
artidpate  in  this  innovative  alternative  for 
pgratog  heat  treating  workforce  skills.  The 
roject  will  develop  work  skill  standards, 
ourse  curriculinn,  and  other  requirements 
)  gain  ^propiiaie  state  and  federf  accredit 
uion.  HTN  is  offering  heat  treating  compa- 
ies  the  opportunity  to  reserve  places  in  the 
rogram  with  a  deposit  of  $700  per  appren- 
ce.  Currently,  HTN  has  partidpants  in  the 
tates  of  Ohio,  Pennsylvania,  and  Texas  and  is 
illing  to  work  with  companies  in  other  states 
)  install  the  program  when  completed  in  q>- 
roximately  one  year.  A  project  description 

d  task  plan  is  available  by  contracting  HTN. 


IIRECTOR’S  CORNER 

It  is  a  pleasure  to  welcome  Roy  Hardy  to 
[TN  as  its  new  director.  He  is  well  know  in  the 
idustry  and  will  continue  to  promote  HTN’s 
TOgrams 

HTN  has  evolved  over  the  last  few  months 
3  emphasize  its  technical  programs.  No  other 
rgnnization  can  offer  the  heat  treating  indus- 
ry  the  combination  of  technical  programs, 
hort  term  assistance,  and  access  to  knowl- 
dgeable  people  in  over  35  industrial,  aca- 
emic,  and  government  organizations. 

I  will  assist  Roy  along  with  the  HTN  staff  to 
upport  your  tedmical  questions,  comments, 
nd  insi^.  You  can  al^  expect  HTN  to  con* 
nue  to  enend  its  relationship  with  other  heat 
reaiing  organizations  such  as  MTl  and  ASM  to 
nsure  the  fine  resources  of  our  industry  are 
ot  squandered  on  redundant  programs, 
eamwoiic  is  our  watchword  and  networidng 
jourstrengfli. 

— Mark  Brandt,  interim  director,  HTN 


NEW  HTN  DIRECTOR 
APPOINTED 

HTN  would  like  to  announce  Roy  W.  Hardy 
as  its  new  director.  Roy  comes  to  HTN  with 
over  10  years  of  commercial  heat  treating  ex¬ 
perience  with  companies  such  as  AMAC, 
Metlab  Co.,  HI  TecMetal,  and  Shore  Metal 
Technology.  He  received  a  BS  degree  in  Met¬ 
allurgy  from  the  University  of  Cincinnali  and 
an  MBA  from  Cleveland  Sute  University. 
Please  join  us  in  congratulating  Roy  at  2l6- 
243-8990. 


HTN  HOTLINE 
ON  THE  MOVE 

HTN  is  currently  working  on  improving  the 
HTN  Hotline.  A  new,  computeriaed  support 
system  is  now  on  line,  but  diat  personal  touch 
has  not  been  compromised.  Our  people  still 
answer  and  address  your  calls.  The  new  sys¬ 
tem  eiqtands  our  access  to  valuable  informa¬ 
tion  and  allows  us  to  offeramore  efficient  ser¬ 
vice — the  kind  you  can’t  get  from  a  book.  In 
addition,  we  have  network  members  across 
die  country  available  for  clients  requiring  spe¬ 
cial  attention  in  difficult  situations.  Use  our 
Hotline  number  (800-736-7195)  or  contact 
us  via  CompuServe  (76470,3122)  to  submit 
your  problems,  comments,  and  concerns. 


CAU  FOR  ISO  9000 
PARTICIPANTS 

HTN  is  again  offering  a  group  rate  on  its 
ISO  9000  program  for  heat  treaters  and  re¬ 
lated  indtistries  To  date,  four  HTN  members 
have  participated  in  the  program,  udiich  lever¬ 
ages  small  company  “groups”  to  offer  a 
proven  ISO  9000  program  at  an  attractive 
price.  A  free,  informative  woikshop  is  offered 
to  Ohio-area  companies  on  February  15, 
1995  at  the  Heal  Treating  Network  headquar¬ 
ters.  Call  HTN  for  details  and  references  form 
successful  HTN  members. 


Electronic  buIletinfroanl.HTN's  elec¬ 
tronic  bulletin  boaiidisclose  at  hand.  Call 
us  for  our  new  bulletin  board  address 
and  sign-on  information. 

Toroace  energy  efficiency  projecL  HTN 
is  proposing  to  fuiid:^  energy  efficient^ 
project  for  gas-firetriiurnaces.  It  is  esti¬ 
mated  thatffie  average -furnace  runs  20 
to  40%  inefficientbr.  HTN  is  looking  for 
companies  Interested  in  participating 
with  in-idnd  and.;caCh  donations  to  per- 
fecta  simple,  user^riendly,  portable 
me^'uremeht  p^ediire  and  trouble¬ 
shooting  guide:toteii^ore  peak  furnace 
performance.  Fpf  further  information, 
con&t  Or.  Michael  i^ov  at  American 
Gas  Associationiil»i;216-328-8108,  or 
HTNat216-243-899p^: 

Capabilities  database.Thank  you  for 
yoiir  great  response:  Knowing  your  ca¬ 
pabilities  allows  HTNto  improve  service 
j  to  customers  with  difficult  or  oversized 
'  parts  requiring  iieat^^ng  services,  if 
.  your  company  hasHOt^et  submitted  a 
capabilities  list  w]tii:part  capacities, 
please  drop  usaline  via  E-mail  (Com¬ 
puServe  7647D,31ffi)  or  write  to  Mark  R. 
Brandt,  HTN  Capabilities  Database, 
16600  Sprague  Road,  Cleveland,  OH 
44130-6318.  " 


HEAT  SOAK  PROJECT 
TAKES  OFF 

The  second  phase  of  HTN’s  Heal  Soak  Pro¬ 
ject  will  make  several  HTN  members  happy  by 
reducing  the  time  pans  heat  up  in  their  direct- 
fired  furnaces.  The  projea  received  a  major 
portion  of  its  funds  ^ugh  Mr.  Steve  Sikiiica 
of  the  Gas  Research  institute,  a  long  time 
member  of  HTN.  The  information  derived 
fium  this  project  will  be  available  to  interested 
heat  treaters  through  HTN.  Call  HTN  now  to 
ensure  that  your  company  takes  advantage  of 
diis  offering. 


For  more  information  about  the  Heat 
Treating  Network,  contact  HIN,  16600  W&t 
Sprague  Rd,  Suite  445,  Cleveland,  OH 
44130-6518,  Tel.  216-243-8990  or  800- 
736-71^,  or  circle 302  on  the  Reader  Ser¬ 
vice  Card 
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HEAT  TREATING  NETWORK 
HOTLINE  PERFORMANCE  SUMMARY 
July  1994  -  September  1995 


OVERALL  TOTALS 

Hotline  Calls  Received 


154 


Member  Calls 
Non-Member  Calls 
Companies  Involved 
Technical  Calls 
Informational  Calls 
Member  Referral  Calls 
Non-Member  Referral  Calls 
Special  Project  Calls 
Survey  Forms  Received 
Verification  Forms  Received 


45 

109 

341 

60 

62 

40 

47 

0 

4 

15 


Economic  impact 


$2,373,800 


average  LENGTH  OF  TURN-AROUND  CYCLE 
Average  Days  to  Complete  a  Hotline  Call 


Calendar  Days 
10.5 


Average  Days  to  Complete  Technical  Calls 
Average  Days  to  Complete  Informational  Calls 
Average  Days  to  Complete  Member  Referral  Calls 
Average  Days  to  Complete  Non-Member  Referral  Calls 
Average  Days  to  Complete  Non-Technical  Member  Ref. 
Average  Days  to  Complete  Non  Technical  Non-Member  Ref 


longest/shortest  TURN-AROUND  FOR  EACH  CATEGORY 

(CALENDAR  DAYS) 
LONGEST  SHORTEST 


18.1 

13.2 

7.0 

9.4 
4.2 

6.5 


Technical 

informational 

Technical  Member  Referral 
Technical  Non-Member  Referral 
Non-Technical  Member  Referral 
Non  Technical  Non-Member  Referral 


180  1 

105  1 

77  1 

77  1 

22  1 

19  1 


1-2 


HEAT  TREATING  NETWORK 
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GEOGRAPHICAL  BREAKDOWN 

Hotline  Calls  Received 

Total  Number  of  States  HOTLINE  Calls  Received  From 


Arkansas 

California 

Connecticut 

Delaware 

Georgia 

Illinois 

Indiana 

Iowa 

Kansas 

Kentucky 

Louisiana 

Massachusetts 

Michigan 

Missouri 

New  Hampshire 

New  Jersey 

New  York 

North  Carolina 

North  Dakota 

Ohio 

Oklahoma 

Pennsylvania 

Tennessee 

Texas 

Wisconsin 


1 

5 
1 
1 
2 
2 
10 
1 

1 

1 

1 

2 

8 

2 

1 

6 
6 
18 
1 

59 

1 

11 

2 

2 

5 


154 

25 


Total  Number  of  Countries  HOTLINE  Calls  Received  From 

Canada 

England 
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